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It is with deep regret that we record the death of Wallace W. 
Atwood, founder of ECoNoMIC GEOGRAPHY. During his years 
as Director of the Clark Graduate School of Geography he 
supervised the policy of the magazine and after retirement 
in 1946, remained consulting editor. His long and sincere 
interest in the development of ECONOMIC GEOGRAPHY was one 
of the chief reasons for its growth and success. The present 


staff has a feeling of profound gratitude for his great contribu- 


tion, not only to the magazine, but to the field of geography 


in which he was one of the real leaders. 
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A WORLD INVENTORY* 


S. Van Valkenburg 


EFORE an international group of 
eminent geographers it is not 
necessary to defend the conten- 
tion that the greater part of the world’s 
population lives under conditions which 
limits of bare 


are scarcely above the 


existence. If a double graph is con- 


structed and 


representing the upper 
lower levels of standard of life through 
the centuries of history it will show 
that the two lines, once close together, 
have in later centuries, and especially 
last widely. 
that the 


upper level is rising, but that the lower 


in the decades, deviated 


The disturbing factor is not 
level is practically the same as it was 


from thousands of years ago and that 
most people live under those conditions. 
There will always be differences because 
of the variety ot geographic conditions 
in various parts of the world, but the 
widening of the gap and the stationary 
position of the lower level indicate an 
unhealthy 


economic structure. It is a 


disgraceful situation at a time when we 
like to boast about our advanced civili- 


zation. 


But a new factor has entered. Until 


recently most of the unfortunates had 


regarded their fate as something which 


they could not escape. However, in- 
creased understanding of what hte can 
mean materially has penetrated to the 
remotest corners of our world, and in- 


stead of any longer being resigned, the 


masses are turning toward discontent 


and unrest. This mass movement which 


can be called the awakening of the have- 


nots, threatens to overthrow the foun- 


dations of our civilization. From the 


standpoint of decency, as well as of self- 
preservation, it is essential that we look 


for methods to 


improve conditions. 


Something should be done and 


even 
done soon, otherwise it will be too late. 

My appeal to you is for us geographers 
to take a part in the necessary reorgani- 
zation of society, in fact to help lay the 
like our 


foundations for it. I should 


profession—geography—to serve man- 


kind, not only for the satisfaction we 
derive from feeling helpful, but also to 


that 


show has 


geography developed 
into a field of practical value; in fact 
that it has become one of the efficient 
fields of applied science. 

The idea of an inventory, the mapping 
of the use of the earth, is of course not 
new. 


Maps to serve such a purpose 


b« Oks 


If | give some ex- 


have appeared on many and 
numerous articles. 


amples, it is only to emphasize some 
years. At 


the Graduate School of Geography at 


ot the work done in recent 


Clark University, the introduction of a 
We take 
held for a 
period ot three weeks at the beginning 


held course dates back to 1927. 


our students out into the 


ot every school vear 


to gain experience 


in mapping. Most of the Common- 


*Paper given by the author at the Lisbon Conference of the International Geographical Congress 


in April, 1949, 
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wealth of Massachusetts has been thus 
mapped, affording a complete picture 
utilization and industrial 


of its land 


enterprises. At present most graduate 
schools in the United States and many 
undergraduate departments give similar 
In Great Britain Dr. Dud- 
ley Stamp independently developed an 


instruction. 
inventory technique, and the map of 
Great Britain, prepared under his direc- 
tion, became of immense value to that 
country as the basis for economic plan- 


ning to increase production in all fields. 


For Switzerland, another country vul- 
nerable in case of war, a much more 
detailed map was made by Dr. Hans 


Dr. Hans 
Department of 


Carol, under the direction of 
Boesch, 
Geography at the University of Zurich. 

The plan of a inventory in- 
the Agree- 


ment on a scale of mapping and ac- 


head of the 
world 


cludes following steps: 1. 


ceptance of an international legend or 
key; 


the mapping; 3. 


2. Training personnel to supervise 


Actual mapping on an 


inventory basis; 4. Reproduction and 
publication of the maps. This would 
be followed by the use of the map, 


which is not part of the plan, but forms 
the reason for it. 

The scale of the mapping and the 
legend should be in the hands of an in- 


ternational committee of experts. \s 


far as the legend is concerned, each coun- 


try can add, for its own use, other 
features as well as use a larger scale 
for areas of special importance; how 
ever, the base map itself should be 
uniform in scale and ke 


Training of the mapping personnel is 


of course of major importance. 


| hope 


to succeed in finding the financial sup 


port necessary to invite two persons 


willing to co 
States 


selected by each countr’ 


to the United 


The first, but 


operate, to come 


for such training. minor, 


part of the course of training should be 


in theory—class instruction in the un 
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derstanding of the various features to 
The the : 


training, however, should consist of field 


be mapped. greater part of 


low ations 
The 


United States is fortunate to have ex- 


work in carefully selected 


under all types of environments. 
amples of many of the physical geo- 
graphical conditions which are found 
the field 
work can be done under expert guidance 


in the world. I visualize that 
with coéperation of universities which 
will make available their facilities as a 
field 


state 


temporary base from which such 


work can be done. I need not 


that air photos and their use for map- 
ping will form an important part of the 
field 


training in work in 


most areas. 
Actual mapping will be done by the 
individual countries. In each case the 


two representatives, after having com 
pleted their training, would form the 
nucleus of a national group which they 
in turn will train to carry out the map- 
ping. Cooperation with universities and 
with scientific societies will be essential 
Students can be successfully used D1 
Stamp in his survey of Great Britain 
engaged even school children. Ifa coun 

try is unable to complete the task alone, 
brought in, 


outsiders can of course be 


but I 


aspects of the enterprise, because each 


would like to stress the national 
nation receives through this work a 


complete map of its own geographic 
resources. 


Finally, 


and publication ot 


details of 
the maps 
This 


low il]: Or ima 


the reproduction 


may be 
later. work can 


de ided upon 


either be done central 
point. 
The use of the map will be obvious ! 


becne h 


be enabled to evaluate its own re 


to all geographers. country will 


OUrces 


not in statistics but in its actual form 


and to decide what can best be done to 
improve its living conditions 

The question of how best to use the 
the yvreatest ad 


world’s resources to 
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can only be answered after 


vantage 


such ground work has been completed. 
Correlation should be made with climate 
with all factors 


soil and 


and surveys 


which influence production. — Finally, 
the completed map should be offered to 
UNESCO to be used for planning on a 
world scale. 

1 am well aware that the plan briefly 
outlined to you is a gigantic one and 
that 
arise. 
that 


It needs 


many untoreseen difficulties will 


However, it is a contribution 
only we geographers can make. 


leaders who believe in it; it 


needs co6peration of thousands of geog- 
But the 
results worth while the effort? 

In 1900 


raphers. are not potential 


the Congress endorsed the 


suggestion from Dr. Albrecht Penck 
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that a world map on a scale one to 
one million should be made; a_ step 


which proved to be of immense impor- 
tance. Your endorsement of the plan 
| propose would be a second step in our 
efforts to serve. Your personal help 
will be needed to convince your respec- 
tive nations that the plan benefits each 
besides benefiting 


nation individually 


the world. It is my urgent plea that 
in this time of stress, the voice of geog- 
raphy be heard over the world, announc- 
ing a project to promote man’s best 
use of his resources that all peoples of 
the world may benefit. 

I therefore request that the Congress 
declare itself in favor of starting a world 
inventory and appoint a committee to 


take preliminary steps. 


Lhe editor would like to add that the International Geographical 


Congress, at its final session, appointed a committee to study the pos- 
sthility of a world inventory as outlined in this paper. Members of 
the committee are: Pierre Gourou (France), Leo Watbel (Brazil), 
Dudley Stamp (England), Ilans Boesch (Switzerland), with the 
author of the paper as Chairman. The UNESCO appropriated the 

money for a meeting of the committee at Clark University in Decem- 


her of this vear. 
hopes to be able to publish, 


commillee meeting. 


Because of the importance of this plan the editor 


at a later date, the conclusions of that 








THE TOURIST INDUSTRY IN 


A “NORTH WOODS” COUNTY 


George F. Deasy 


HE tourist industry of the 
United States has been but in- 
completely described and an- 


alyzed geographically, despite its im- 
portance as a major source of income in 
several large sections of the country. 
In part this deficiency is due to the lack 
of statistical data, collection of which is 
made difficult by 
small units comprising 
Another 


the large number of 

the 
the 

recency of tourism as a major industry, 


industry. 


factor has been relative 
and the rapidity with which it has spread 
into new areas and taken on fresh facets 
of expression. As a result, geographical 


literature on the tourist trade is ex- 


tremely meager when compared with 


the large volume of material dealing 
with agriculture, mining, manufacturing, 
and other aspects of economic geography. 

Popular publications, issued by tourist 
establishments, travel agencies, and gov- 
with 
full of 
gavly-colored pamphlets can quickly be 


ernment bureaus are legion, and 


sufficient perseverance a desk 


collected. Such publications, while occa- 
sionally constituting appropriate source 
scientific 


material, do not represent a 


analysis of the geographic aspects ol 
tourism. 

Because of inadequate attention to 
the 


there 


tourist industry by geographers, 


exists a concomitant dearth of 
techniques adaptable to the collection, 
analysis, interpretation, and carto- 
graphic representation of geographical 
data on the subject. 

It is hoped that the following study of 
the 


Michigan 


tourist industry of Luce County, 


an area that is representative 





of other parts of the Upper Great Lakes 
States—will serve to focus attention of 
geographers on tourism in this and other 
parts of the country and perhaps will 
afford a few worth-while suggestions 
concerning one type of methodological 
approach to the geographical analysis of 


the industry. 


(GENERAL GEOGRAPHICAL SITUATION 


Luce County, situated in the middle 
Michigan 
914 
square miles and has a population of 
7,423. 
ciated section of the vast Central Low- 
the Belted 
depositional features, including terminal 


of the Upper Peninsula of 


(Figure 1), includes an area of 


The county lies within the gla- 


lands’ of United States. 


plains, sandy lake 


lake 


practically the entire region. 


moraines, outwash 


plains, and clayey plains cover 
Swamps 
and marshes are extensively developed, 
the land 


600 to 


constituting about one-third 


area. Elevations from 


range 
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located in the 


County is 
Upper Peninsula of Michigan. 


FIGURE 1.—Luce 





































THE TOURIST 


INDUSTRY IN 
1,000 feet, and local relief seldom ex- 
ceeds 150 feet. Pitted surfaces are 


common, many depressions being occu- 
pied by small lakes (Figures 2 and 3). 
The largest lake, Manistique, measures 
approximately four by six miles. One 
of the nations great waterfalls, Big Falls, 
is located on the Tahquamenon River 


near the eastern county border. 
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FiGuRE 2.—Landform map of Luce County. 
number of small lakes. 
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Soils have been formed from glacial 
parent materials derived mainly from 
reflect 


They are mostly 


local bedrock, and areal differ- 
ences in such strata. 
sandy in the north and west, and loams, 
mucks, or peats in the south and east. 
Most of the county is forested, mainly 
with second-growth trees although there 


are still large remaining tracts of virgin 
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Swamps and marshes are extensive and there are 


a 
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Non- 


forested areas include farmland in the 


hardwoods and swamp conifers. 


south and extensive scattered areas of 
marsh-brush and dryland-brush. 

The climate is characterized by long, 
severe, snowy winters, with five months 
averaging below 32° F. and six months 
receiving five inches or more of snowfall. 
Summers are mild, 


short, and moist, 


with temperatures for the warmest 
month averaging about 63° F. 
features of the 


Man-made county 


The 


main urban center, Newberry, with a 


form a relatively simple pattern. 


population of 2,732, is situated on the 
Duluth, South Atlantic 
Railroad, midway between the eastern 


Shore, and 


borders of the 
(Figure 4). Three other villages 
McMillan, Dollarville, and Soo Junc- 


tion each 


and western county 


with but a few score to 
several hundred people, are spaced at 
intervals Two 
Mill and 
Tahqua- 
Lake, 
The large State Hospital 


for the Insane, with a population about 


along the railroad. 


additional villages-—Hunters 


Helmer—are located on the 


menon River and Manistique 


respec tively. 


equal to that of Newberry, is situated 
two miles south of the town. 


The main through road in the county 
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is paved (Figure 5) and lies south of, 
and parallel to, the east-west railroad; 
the principal north-south road, mostly 
gravel and dirt surfaced, extends from 
the east-west highway northward 
through Newberry to the Lake Superior 
shore. <A grid of gravel and dirt roads 


forms a rectangular pattern in the 
farmed southwestern part of the county. 
Elsewhere, dirt roads branch out in 
irregular pattern and at wide intervals. 
A narrow-gauge spur railroad extends 
main line at 


from the Soo Junction 


northward a_short distance to. the 
Tahquamenon River. 
chiefly in 


Farming is concentrated 


the southern third of the county, while 
manufacturing (mainly wood products) 
and the sales and service industries are 


Newberry. The 


central and northern parts of the region 


localized largely in 


exhibit only sparse signs of human 


activity, including seattered hunters’ 


camps, an occasional lumbering outfit, 
a transient blueberry-pickers’ camp, and 
buildings of various government agen 


( 1es conse! vation, forestry, et 


Tue Tourist INDUSTRY 


Krom the above description it Is 


apparent that many physical and cul 





FiGurRE 3 
in NW 


Quinlan Lake, typical of hundred 
; Section 35, T.47 N., R. 12 W 


of small lakes in Luce Counts 


Photograph taken 


ee 
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biGgtre 4 


tural attributes of Luce County are 


favorable to development of a successtul 


tourist industry Tall green forests, 
open wildlands, hundreds of small lakes, 
long stretches of beach along Lake 
Superior, one otf the nation’s yreat 
waterfalls, mild summer days, heavy 
winter snowfall, a variety of fish and 
game, and sparse population all carry 
special appeals to vacationists Phe 


\ 


Tran port ition patte ri and urban center 
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of Luce Counts 


value of such attributes ts increased by 
location of the county in relatively close 
proximity to heavily populated farming 
Michigan, 


with 


and industrial areas in lowe 


Ohio, 


Indiana, and Illinois, then 


hot summers and general lack of suit 


able camping, fishing, and hunting sites 


Consequently, a industry ol 


tourist 
respectable proportions has grown up 


in Luce County that today rivals in 
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economic importance the more prosaic 
industries of farming, lumbering, and 
manufacturing. 

Tourists consist of five types: (1) sum- 
mer campers and fishermen, (2) autumn 
deer hunters, (3) sightseers, (4) tran- 
sients, and (5) miscellaneous types such 
as hay-fever sufferers and partridge and 
duck hunters. 


FISHERMEN AND CAMPERS 


Summer fishermen and campers visit 
the cottages and resorts of Luce County 
in large numbers, some hundreds of such 


pleasure seekers arriving annually (Fig- 





Michigan State Highway No. 28, 
This is the main east-west road 


FIGURE 5. 
Luce County. 
across the county. 


Most 
county, for good roads and automobiles 
the 
reach of non-residents. 
ing the 
utilizing 


ure 6). come from outside the 


have placed region within ready 
Kigure 7, show- 

249 

County 


the 


homes of vacationists 


Luce cottages and 


resorts during summer and early 
autumn of 1944, gives a representative 
picture of the origin of summer visitors. 
More the total 


reported came from outside the county, 


than 70 per cent of 


while only 30 per cent were local 


residents. 


Distribution of outside visitors, as 


shown on the map, is indicative of areas 


in which Luce County vacations carry 


the greatest appeal. Most nonresidents 
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come from two areas: (1) industrial 
towns and cities in southern Michigan, 
and (2) towns and villages in adjoining 
parts of the Upper Peninsula. Southern 
Michigan vacationists, including factory 
workers, office workers, business execu- 
their families, find Luce 


tives, and 


County a convenient one-day drive 
(250 to 350 miles) from their homes, and 
the environment offers complete change 
from that to which they are accustomed, 
In contrast, Upper Peninsula visitors 
to Luce County are not attracted by 
change of scenery or climate, for similar 
environment is available to them within 
their own backyards so to speak, but 
instead they are drawn to the county 
by desire to visit friends who own 
cottages there. 

The 
from other areas adjacent to the Great 
Northern 


Wisconsin, the northern section of the 


small number of vacationists 


Lakes is understandable. 
Lower Peninsula of Michigan, and parts 


of adjacent Canada are ‘‘vacation 


lands”’ in their own right, and people 
there have little reason to seek camping 
and fishing sites in Luce County since 
their own local facilities already are 
available to them. On the other hand, 
the i 


cultural and industrial lands in southern 


majority of tourists from agri- 


Wisconsin and southern Ontario (be- 


tween Lakes Huron and Erie) travel 





fishing in Luce County, 


Trout 


FIGURE 6. 
Michigan. 
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to nearby vacation areas in their own 
state and country respectively, instead 
of continuing on to the Upper Peninsula. 
Furthermore, 
from Ohio, 


while occasional tourists 


Indiana, Illinois, Missouri, 


and lowa visit Luce County, 


persons 
from those states find it more convenient 
lands of 


to stop in vacation 


northern 
Wisconsin and the northern part of the 
Michigan, 


day's 


Lower Peninsula of 


which 
their 
homes, rather than spending four days 


are within one drive of 


of their two-weeks vacation (two days 
going and two days returning) in driving 
to the Upper Peninsula. In other words, 


Luce County has competitive advan- 


tages over other vacation lands in the 
Great Lakes region for only two outside 
areas: (1) adjoining parts of the Upper 


Peninsula, and (2) the southern part 


of Lower Michigan. 


Areas visited and routes followed 
within the county by summer vaca- 
tionists are indicated in Figure &, show- 


ing movements of tourists within Luce 


County as reported in The Newberry 
News trom April 19, 1929, to November 
1, 1929. All outside visitors arrive via 
highways, as contrasted with the rail 
route tollowed by 


tourists of earlier 


decades. The Manistique Lakes area, a 


well developed tourist center with scores 


ol summer cottages and several resort 


buildings (Fig. 9, 10, and 11), is the 
choice of most vacationists, both local 
and out-of-countyv. Other less im- 


portant camping and fishing sites are 


the upper and middle Tahquamenon 
River, including the Big Falls area, the 
Superior Lake shore near the former 
site of Deer Park, and the Two Hearted 
River 


the « ounty. 


region in the northern part of 


The remarkable concentration of sum- 


mer fishermen, boaters, and campers 


within a relatively few square miles in 
southwestern Luce County requires ex- 


planation, since the county 
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scores of desirable lake and river sites 


(Figure 12) with excellent scenery, 


boating, and fishing that can be reached 


by good dirt roads. The primary factor 
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FiGURE 7.—Homes of the 249 vacationists 


who used cottages and resorts in Luce County 
during the summer and early autumn of 1944. 
From The Newberry News. 


that must be kept in mind is that the 
summer tourist industry of Luce County 
is undeveloped; it is still in its infancy. 
Hence, all slightly 


are likely 


less favorable sites 


to be subordinate to a ‘‘most 


favorable site’’ and they will remain 
undeveloped until congestion at that 
latter spot produces an overflow and 


expansion of the industry to other parts 
of the county. The Manistique Lakes 
district is apparently the 


able 


Vantages are many. 


‘‘most favor- 


site’’ for Luce County. Its ad- 


First of all, it hes 


directly athwart one of the two main 


east-west highwavs across the 


Upper 
Peninsula (Figure 13); hence it is favored 
bv easv access in contrast to most other 


parts ol the Secondly, the 


southwestern district possesses in Man- 


county. 


istique Lakes the two largest bodies of 
water in the entire county. Thirdly, the 


southwestern district is centrally located 
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and easily accessible to sightseeing 
points of major interest in the Upper 
Peninsula. Big Falls on the Tahqua- 
menon River, the canal locks at Sault 
Ste. Marie, the straits at St. Ignace, 
nearby Mackinac Island, the sand dunes 
at Grand Marais, Pictured Rocks cliffs 
along the shores of Lake Superior, and 


Big Springs, all are within only a few 
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hours drive from the district over good 
roads. Finally, the advantageous loca- 
tion of the district within the settled 
southern part of Luce County, near 
villages and yet in the midst of attractive 
forest rimming the lakes, should not be 
overlooked. The average tourist does 


not want to get too far away from 


“civilization’’ with its good roads, 


TAHQUAME NON 

















FIGURE Movement of immer vacationist 


ber 1, 1929 (As reported in The Newherry News 
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stores, and other conveniences, and 
consequently has tended to avoid un- 


settled portions of central and northern 


Luce County. Only an occasional more 


hardy soul will seek out an isolated 


cabin in the wilderness as his vacation 
abode. 
Fishermen, boaters. and campers fre- 


quent Luce County mainly during the 


three-months summer season, mid-June 


to mid-September. The period includes 


the greater part of the snow-free and 


frost-free seasons as well as most davs 


when peak temperatures rise to 65° F 


or above (Figure 14): hence itis the only 


time of the year when the weather is 


sufficiently mild to permit fishing, boat- 


ing, swimming, and camping in comfort. 


In addition. the period includes a large 


the legal trout fishing season. 


part oft 


and also corresponds with s hool vaca- 


tion time so that parents may bring 


children of school age with them to 


camp. Length of stay of tourist parties 


ranges from one or two weeks to three 
months, but the most common vacation 
lasts one or two weeks (Figure 14) which 
is the normal paid vacation period for 
employees, 

largely 


Tourist ac ommodations are 


concentrated along the and south 


shores of North Manistique Lake, and 


Cast 


alony the northeast shore of Manistique 


Lake, although an occasional 


cottage 


is located on the upper Tahquamenon 
River and on several smaller lakes in 
the central and northern parts of the 
county (Muskalonge Lake, Bodi Lake, 
Temple | ake, Pike | ake, OtC.35 The 


large number of hunting cabins seat 


tered throughout the county are not 


suitable lor tourist purposes. They are 


mostly crude shacks without 


ACCOMMO 


dations, and are seldom visited by 


campers during the 
The Manistique 


resort 


Summer SCason., 


Lakes area boasts live 


buildings and SIXty 


(Figure 13. 


cottages 


top), almost all of which 


A ‘‘ NortTH Woops” 





Country 247 


have such conveniences as electricity, 


refrigeration, screened and 


are owned by 


porches, 
Stoves. Many cottages 
local residents. and are used either as 
summer homes or are rented to out-of- 
Other 


non-residents, 


county visitors. cottages are 


owned — by particularly 


parties living in the southern part of 


lower Michigan (Figure 15), 


Bic Fats \ND SIGHTSEERS 


Each 


summer witnesses an “inva- 
sion”’ of Luce County by touring sight- 
seers who spend their vacation, not 
settled in one spot like a Camper, but 


instead about 


driving the country, 
stopping occasionally lor a day or two 
in order to view 


man-made or natural 


features of unusual interest, Hundreds 
of thousands of such sightseers tour the 
Great Lakes region each summer. Tens 
ol thousands annually jn 


lor a day or 


stop Luce 


County two to view the 
most distinctive leature for which the 


county is the 


These 


lamous—Big Falls on 


Tahquamenon River (Figure 16). 
lalls, 200 feet 


wide at their crest and 


50 feet high, have a greater volume of 


water than any Other falls between 
Niagara and the Mississippi River 
(St. Anthony's Falls, Minnesota). Ina 


setting of pristine lorest, without mark 


of man, they carry special appeal to 


persons seeking the unusual. 






Figure 9 
Luce ( ounty 
section 19, ‘J 


Inn, Southwestern 
taken in SW li; 


Log Cabin 


Photograph 
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Prior to 1927, the falls were visited 
by only a very few tourists who floated 
in canoes down the 35-mile stretch of 
the Tahquamenon below Newberry and 
laboriously paddled upstream on the 
return journey. For several years in 
the early 1900's, it was possible for 
parties to charter a steam tug operated 
by a lumber company on the Tahqua- 
menon for a trip to the falls, but after 
logging 
became again the only means of making 
the journey. 
falls. 

In 1927, a former game warden of 


operations ceased the canoe 


No road extended to the 


Luce County, foreseeing the tourist ap- 





FIGURE 10.—Cottages at the Quick Arrow 
Resort, Eastern Edge of Manistique Lake, Luce 
County. 


peal of the falls, inaugurated boat service 
with a 50-passenger boat, the “Betty 
B.’’ Response was immediate; in 1928 
more than 2,000 passengers made the 
trip. Two years later two additional 
boats, the ‘‘Minnehaha”’ and the * Hia- 
watha,”’ of 30- and 50-passenger capacity 
respectively, were added to handle 5,000 
tourists. 

Initially, the boat trip began at Mc- 
Phee’s Landing, on the Tahquamenon 
River some four and one-half miles east 
of Newberry, which was the highest 
point upstream that the shallow-draft 
boats could reach. <A dirt road con- 
nected Newberry with the landing. The 
poor condition of the road, 
with difficulty of reaching McPhee’s 
Landing by boat during periods of low 


together 
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FIGURE 11.—Pier at the Quick Arrow Resort, 
Eastern Edge of Manistique Lake, Luce County 


water, made it desirable to seek a land- 
ing farther downstream in deeper water. 
Hunters Mill, an old lumber mill site, 
was finally selected (1929). It was de- 
cided to make use of an abandoned 
narrow-gauge lumbering railroad run- 
ning between Soo Junction, on the main 
Mill, on the 


Tahquamenon, to transport passengers 


highway, and Hunters 


to the boats (Figure 8). A small gaso- 


line-engine locomotive and several con- 


verted logging cars were the _ rolling 
stock. The novel five-mile railroad, 
nicknamed the ‘‘ Toonerville Trolley,” 


was an immediate success and the up- 
stream landing at McPhee was aban- 
doned. 

Meanwhile the influx of sightseers was 
increasing by leaps and bounds. The 
three old launches were inadequate to 
handle traffic and were retired from use. 
Their place was taken by two much 
larger vessels, the 300-passenger ‘* Paul 
‘Tah- 
both double-decked, twin- 
Today more than 40,000 
people make the trip to the falls annu- 


Bunyan” and the 800-passenger 
quamenon,”’ 


screw boats. 


ally. Most of them come from adjoining 


sections of the Great Lakes region, 
especially Michigan, Ohio, Indiana, and 
Wisconsin, although a few visitors from 
almost every state in the Union have 
been to see the falls. As is true in many 
tourist areas, relatively few local resi- 
dents take the time to make the trip, 
one estimate being that 70 per cent ot 
the people of Luce County have never 


visited the falls. 
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FIGURE 12 
have reference as follows: 
longe; NP, Northern Pike; PF, Pan Fish; RT, Rainbow Trout; SB, Smallmouth Bass; WP, Walleyed 
Pike. 


Travel to the falls is limited to the 


summer period of pleasant weather. 
Boat trips are scheduled from June 1 
through September 30. Heaviest traffic 
is experienced during July and August, 
when two trips a day are taken rather 
than the customary single excursion. 

sightseers is 


Overnight lodging tor 


A 


\pproximate distribution of types of fish in lakes and rivers in Luce County. 
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Letters 


BT, brook trout; BRT, brown trout; LB, largemouth bass; M, Muska- 


provided by several groups of tourists 
cabins located on or near the main east- 
west highway across the county, by 
hotels and tourist homes in Newberry, 
and by a large public tourist park on 
the south North Manistique 
Lake that is suitable for auto-trailers 


and tents. 


shore of 


During the peak of the tour- 
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ist season facilities are inadequate and 


overflows of visitors must be lodged 
overnight in homes of Newberry citizens 
who normally do not cater to the tourist 
trade. 


TRANSIENTS 


A third 


Luce County, differing from both the 


class of summer tourists in 


fishermen-campers and the _ sightseers, 
are the transients—pleasure-bent trav- 


elers who, on their way toward other 


destinations, find it expedient to stop 
in the for meals, gasoline, or 
They 


purely fortuitous phase of Luce County’s 


county 


overnight lodging. constitute a 


tourist industry, their presence being 
contingent upon the unpredictable exi- 
gencies of an empty stomach, a dwind- 
ling gas supply, or the soporific influence 
of Morpheus. 

Luce County’s share in the summer 
transient trade of the nation is reduced 
by its location athwart Michigan State 
Highway No. 28, one of the less heavily 
highways in the 


traveled peripheral 


country, and by the fact that the county 


lies so close to Sault Ste. Marie and 
St. Ignace (each two hours drive from 
Newberry that many travelers are 


tempted to proceed to them for gas, 
Nevertheless, the 


tourists stopping 


meals, or lodging. 


number of transient 
in Luce County is considerable, certainly 
in the tens of thousands for the three- 


mid-June to 


season of 
Hence, 


the pecuniary contribution of each such 


months tourist 


mid-September. even though 


party to the coffers of the area is small, 
the total amount of money they spend 
is considerable. 

All transients follow the main east 
west road across the southern part of 


luce ( ounty. There is no north-south 


through traffic in the area. 


DEER HUNTERS 
The past three decades have seen the 


former moderate influx of autumn deer 
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hunters into the woods of Luce County 
In 1919 there 
were an estimated 2,300 hunters in the 
area; by 1943 there were 4,649 hunters 


more than 5 


swell to a mighty flood. 


an average ol per square 
mile and the greatest concentration of 
county in the Peninsula. 


any Upper 


Truly, November now brings an “in- 
vading army.” 

Unlike earlier years when most hunt- 
ers were local residents, the automobile 
and paved road now make the Upper 
that 
nimrods outnumber local hunts- 
Most 


industrial towns and cities in the south- 
of the 


Peninsula so accessible out-of- 


county 
non-residents from 


men. come 


ern part Lower Peninsula 
especially Detroit, Lansing, Flint, Pon- 


Rapids 


visitors 


tiac, and Grand (FKigure 17 
irom 
Practically 


no deer hunters come from the remainder 


In addition, a few come 


Ohio, Indiana, and Illinois. 


of the Upper Peninsula, the northern 


part of the Lower Peninsula, northern 


Wisconsin, and nearby Canada, for local 


game is just as plentiful there.  Like- 


wise, few hunters come from. agricul- 
tural lower Wisconsin and southern 
Ontario, for residents there patronize 
more readily accessible hunting sites 
in their own state and province, re 


spec tively. 


Until about 1920, hunters trom out 
side Luce County arrived via the Duluth, 
South Shore, and Atlantic Railroad. A 
‘Hunters’ Special” train ran the length 
of the Upper Peninsula from Marquette 


to St. Ignace once a day during the deer 


season, letting off hunters at any point 
along the line and picking them up 
again wherever they flagged the train. 


In more recent years competition irom 


the automobile was too great, for the 


growing network of dirt roads provided 


more convenient access to most parts 


of Luce County, and the railroad aban 


doned its attempts to retain a grip on 


tourist travel. Today, most 


people 
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reach their hunting sites by car. Only 
in east-central Luce County is it neces- 
sary to utilize another form of transpor- 
tation, for no roads penetrate the 
relatively inaccessible area. Instead, 
hunters leave their cars at Soo Junction 
take the Trolley” 
narrow-gauge railroad to Hunters Mill, 


whence they are carried down the Tah- 


and ‘“Toonerville 


quamenon River by one of the steamers 
that serve summer sightseeing tourists. 


It is impossible for hunters to use small 


SOUTHWESTERN 
LUCE 


COUNTY 


\ 


‘*NorTH Woops" County 


i) 
wn 
— 


outboard motor boats of their own on 
the Tahquamenon, for the river almost 
invariably freezes over before the hunt- 
ing season closes and only a large boat 
can break a channel through the ice. 
Occasionally the November ice becomes 
too thick for even the large boat and 


it remains frozen on the river until 


spring. 
Luce County is dotted with hunters’ 
cabins, from the Superior shore in the 


north to Manistique Lakes in the south, 





FIGURE 13 
Upper Peninsula { 
resort building 


pper part 


(circles) and cottages (dots) 


Luce County in relation to highways and to lakes and other 
enlargement of resort region of Luce County, 
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and from Big Falls in the east to head- 
waters of the Tahquamenon River in 
the west (Figures 18 and 19). In all, 
there are some 225 cabins, most of which 
are unoccupied except during the ten 
to fifteen day hunting season in Novem- 
ber. Some, however, like those along 
the shores of Manistique Lakes and the 
headwaters of the Tahquamenon River, 
are summer cottages that are reopened 
in fall for use by their owners or renters. 
While apparently scattered haphazardly 
over the county, most hunting cabins 
are located in or adjacent to swamps 
and marshes. A few cabins, however, 
are situated on the uplands. The prefer- 
able location depends upon yearly differ- 
ences in date of the first severe winter 
Normally, 


the summer habitat of deer is the up- 


weather and heavy snow. 


lands, where they feed on leaves, suc- 
culent buds, grass, and water plants. 
With the coming of autumn, deciduous 
upland trees and shrubs lose their 
leaves, water courses freeze, grasses die 
down, and deer migrate to the ever- 
green vegetation of the frozen swamps 
and marshes to eke out a scanty existence 
from cedar browse, twigs, and moss. 
They migrate from upland to lowland 
generally in November, before or during 
the legal hunting season, so that hunters’ 
camps located within or near swamps 
have most ready access to deer. During 
an occasional particularly mild and open 
autumn, however, deer may remain in 
the uplands throughout the 


season. At 


hunting 


such times hunters in up- 
land camps have the advantage. 

In addition to cabins, which are pre- 
ferred camp sites because of proximity 


to deer, many hunters stay in hotels, 


tourist homes, and tourist camps at 
Newberry and McMillan. Indeed, so 
great has been the avalanche of deer 


hunters descending upon Luce County 
in recent years that the Michigan De- 
partment of Conservation’s local head- 
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quarters at Newberry has been forced 
to appeal publicly for citizens that nor- 
mally do not cater to the tourist trade 
to open their homes to visitors. Even 
then, adequate housing is unavailable 
to care for the sudden 50 to 60 per cent 
increase in county population, and some 
hunters are forced to live in tents despite 
rigorous November weather. 

Length of stay of hunters in Luce 
County ranges from one to two weeks 
(Figure 14). If successful in obtaining 
the legal quota of one buck within the 
first few days, there is little incentive 


About 


half, however, fail to get their deer and 


for the hunter to remain. one- 
generally stay until the close of the 10- 
to 15-day season. 

The flood and ebb of hunters in Luce 
County is spectacular. Into a county 
of which the population is 
7,400 1,300 


confined to the State Hospital), within 


normally 
only (including patients 
the space of two or three days in mid- 
November, a hoard of some 4,600 new- 
comers suddenly invades the area. They 
crowd stores and fill the streets of New- 
berry and McMillan, buying supplies 
Within a day 
or two the mob, fully armed with rifles, 


Num- 


bering two to ten or more to the square 


and seeking information. 
has dispersed into the woods. 


mile, their shots ring out by the thou- 
sands as they follow the hapless deer. 
A week or 


more descends upon the villages, many 


two later the horde once 


now with a deer strapped to the running 
By the end of No- 


vember the forests once more echo only 


board of their car. 


to the woodsman’s ax, the streets and 
shops of Newberry and McMillan re- 


sume their daily routine, and life is 


again “normal” in Luce County. 


Unfortunately, the annual trek to the 


northlands is not without dangers to 


visitors from the south and to local 


residents. Many hunters are city-bred 


tenderfoots, unskilled in use of gun and 
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With 


closely spaced and shooting wildly 


in woodcratt. armed men_ so 
al 
almost any moving object, scarcely a 
season passes without at least one or 


killed 


The danger is so 


two hunters being accidentally 
or severely injured. 
real that for many years it has been the 
practice of major lumbering concerns 
in the county to post their property with 


‘No Hunting’”’ signs in order to lessen 


FREE SEASON 





FiGURE 14 
in Luce County, June through December 1944. 
the risk for their woodsmen, while local 
merchants purchase considerable space 
in the Vews during the deer season to 
warn hunters against careless use ol 
firearms. 

Added to the perils of reckless hunters 
Occasionally 


be- 


fore the close of the hunting season, and 


are climatic dangers. 


severe Luce County winters arrive 
parties of hunters are marooned in the 
woods by huge snowdrifts for days or 
weeks at a time. While seldom ending 
fatally, such episodes are expensive in 


time and labor to both the lost persons 


HAY 
LOWER MICHIGAN, 


V. HIGHEST DAYTIME TEMPERATURES 65° OR ABOVE 





Dates of arrival and length of stay of parties 
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on 
w 


COUNTY 2 


and to county crews that must rescue 
them. In several cases, mere lack of 
woodcraft fatal 


endings for parties of hunters, the mem- 


has resulted in near 
bers becoming lost in the forest and 


roaming about for days. 
OTHER Types oF Tourists 


hunt- 
ers of partridge (ruffed grouse), prairie 


Several other types of tourists 


FEVER 'SEASON 
OHIO, INDIANA 


THANKSGIVING 


DEER-HUNTING 
PARTRIDGE- 
HUNTING 
SEASON 


using resort facilities 
Newberry. 


not individuals) 
‘limatic data are for 


chicken, sharptail grouse, and duck, as 


well as hay fever sufferers—come to 


Luce County at various seasons of the 


Their numbers are small, how- 
the 


industry 


year. 


ever, and part they play in the 


tourist of the region is un- 
important. 
Each year finds several score par- 


tridge, prairie chicken, and sharptail 
grouse hunters taking to the fields and 
Mostly they 
New- 


Lower Michigan 


woods of Luce County. 
local 


berryites, but a few 


are residents, especially 


hunters are also present. The localiza- 
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tion of hunting activities is considerably 
distribution 
of the several species of birds. 


irequent 


influenced by the diverse 
Partridge 


wooded areas and are con- 

















FIGURE 15.—Homes of owners of camps and 
cottages of Luce County June to November, 
1944. (From The Newberry News 


sequently well scattered throughout 


much of the central and northern parts 
of the county. In contrast, the prairie 


chicken is a bird of open spaces, most 


frequently found in cut-over plains 


immediately north of Newberry and in 
meadows and grain fields of agricultural 
southern Luce County. Sharptail grouse 
thickets 


edges of fields and forest clearings, and 


favor marginal around the 
likewise are most common in the south- 
ern part of the county. 

Although the legal hunting season for 
birds has varied in length from five to 
31 days during recent years, it is always 
October. 
Not only are young birds able to fend 


established in the month of 


themselves without the aid of hens by 
that 
autumn make it 


time, but the defoliated trees of 
easier for hunters to 
More- 
thin at 


the time and travel by automobile over 


locate partridge in the woods. 


over, snow is either absent or 


(GEOGRAPHY 


dirt roads is more feasible than it would 
be later. In contrast to deer hunters, 
who generally plan to remain in_ the 
woods for all or a major part of the legal 
hunting season, bird hunters. typically 
engage in “‘week-end”’ hunting trips, 
remaining out at most only one or two 
nights. 

That the bird 


important annual feature than the deer 


season is a far less 


season can be attributed largely to two 


factors. First, severe weather during 


the spring hatching season as well as 
disease cause a marked decline in the 


number of birds every few — vears, 
necessitating several closed 


flocks 


The break in 


seasons in 


order to. rebuild and 


prevent 
extinction. sequence ol 


hunting season is detrimental for it 
interrupts the habit of October hunting 
Secondly, 


are small game compared with deer and 


among enthusiasts. 


birds 
because of their size alone fail to evoke 
the same amount of thrill in the chase 
as does the large, antlered deer. 

Duck hunters are less numerous than 
grouse hunters and probably number 


no more than several score. Practically 


all are residents of Luce County. The 
hunting season ranges in length from 


months, 
beginning in September or early October 


two to three and one-halt 
and ending in late November or Decem- 
ber. During the first few weeks the kill 
consists largely of local ducks, but by 
October 15 to October 25 flight ducks in 
large numbers cross the area in_ their 


southward number 


migration, a_ftair 
descending to local marshes, lakes, and 


streams for feeding. 


Other game than deer, grouse, and 
ducks are occasionally taken in’ Luce 
County, but none ts sufficiently numer 


ous or appealing to hunters to be of 


significance. One or two bear and a 


few rabbits may be shot by deer hunters 


in November, and on rare occasions a 


wolf is taken. Moose are sometimes 


——— 
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encountered but they 


are strictly pro- 
tected by law. 

Despite the low pollen count in the 
air and consequent freedom from hay 
fever in Luce County, tourists seeking 
that 


among the rarest of all types of visitors 


relief from annoying disease are 


to the region. An occasional sufferer 
makes his vearly pilgrimage, but he is 
the exception among overwhelmingly 
Sev- 


against a 


more numerous pleasure seekers. 


eral factors have militated 


large influx of hav fever sufferers. To 


begin with, the season in nearby areas, 


such as Lower Michigan, Ohio, and 
Indiana, extends from mid-August to 
early October and is longer than the 


two-weeks vacation period available 


to most workers (Figure 14). Hence, 


only persons who are not required at 


their place of business tor some seven 
weeks can afford to spend the period in 


Luce County. Moreover, the hav fever 


season extends well beyond the normal 
school vacation period, and consequently 


residence in Luce County is not con- 


venient for people with children of 


school age. Finally, Upper Peninsula 


counties have been extremely conserva- 
tive in advertising their land as a refuge 
from the disease. Only recently has the 


public been appropriately apprised. of 


Luce County's freedom from hav fever 


ina bid for a share in this phase of the 
tourist trade. 


ATTEMPTS TO EXPAND THI 


Tourist TPRApI 


During the past twenty-five vears 


residents of Luce County, as well as 


the remainder of Michigan, have realized 


that the 


tourist industry is of 


mayor 
importance in the economic life of the 
area, contributing significantly to its 
prosperity during summer and autumn 
months. As a result, steps have been 
taken to foster growth of tourism. Some 


are only lo« al in SC ope, being engaged in 


A 


‘*NortTH Woops” County Zoo 


solely for the benefit of the industry in 
Luce County, while others are regional 
or state-wide in extent and, although 
participated in or financed in part by 
Luce County residents, are designed to 


promote the tourist 


industry over a 
much larger area. 

Examples of local action are establish- 
ment of a county park in southwestern 


North 


Luce County, on the shores ol 





FIGURE 16 
River, Northeastern Luce County. 


Big Falls on the Tahquamenon 


Manistique Lake, where free camping 


facilities are available, maintenance of 
Newberry 


an information booth in 


during the 


summer months for the 


benefit of tourists, and occasional dis- 
folders 


County as a tourist region. 


tribution of 


advertising Luce 


Attempts to 


promote tourism re- 


gionally are largely carried on by the 
Upper Peninsula Development Bureau, 
located in Marquette, Michigan. The 
organization issues a large annual book- 
let, The Lure Book of Michigan's Upper 


Peninsula, 


which describes tourist at- 


tractions in each of the fifteen counties 
The 


throughout 


olf the area 


booklet is widely 


distributed north-central 
United States. In addition, the Bureau 


spends considerable money at intervals 
in advertising the Upper Peninsula as 
a summer playground, in major news- 


papers ol the Middle West. 
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By far the most elaborate efforts to 
improve and promote the tourist indus- 
try are state-wide in scope and are 
carried on by the State Department of 
establishes and 


Conservation, which 


enforces game conservation measures 
designed to maintain and improve the 


number and quality of fish and game 
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FiGURE 17.—-Homes of people who hunted in 
Luce County in October and November 1944 
animals in the state. Legal hunting 
seasons are pres ribed, restrictions on 
the number, size, age, and sex of animals 


to be taken are established, — strict 


limitations are placed on methods of 
hunting and fishing so as to limit the 
as well as 


kill, and licenses are issued 


license fees collected. Streams and lakes 
are restocked with fish by the Depart- 
ment, “seed”? game birds are planted to 
Hox ks, 


severe winters, and 


rebuild depleted deer are fed 
during particularl 
wolves are hunted in order to minimize 
Officers 


apprehend 


destruction of other 


of the 


game. 
state organization 
poachers, fight forest fires that would 
destroy game covert, and inspect hunt- 
ing camps to see that they maintain at 
least a minimum standard of cleanliness 


so as not to detract from the natural 
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beauty of the landscape. Information 
service, sometimes on a 24-hour a day 
basis, is maintained at various regional 
headquarters of the Department scat- 
tered throughout the state. These and 
many other activities constitute con- 


tributions of the state toward the 
development and expansion of its im- 


portant tourist industry. 


FUTURE OF THE TourIst INDUSTRY 


With regard to potentialities for expan- 
sion of tourist trade in Luce County, the 
outlook is indeed bright. Kach existing 
phase of the industry, with the possible 
exception of deer hunting, could be 
expanded several fold without exceeding 
physical limits of the county to accom- 
modate more visitors. Scores of lakes 
are scattered about the county, and, 
while eminently suitable for camping 
and fishing (kigure 12), rarely if ever 
feel the touch of a boat or the splash 
of a fisherman’s line on their surface 
Figure 3). True, the number of fish 
in some lakes now is limited and access 
difficult, but the lack 


little 


is somewhat 
could be remedied at relatively 
cost by more intensive restocking and 


improvement of existing forest roads 


and trails. Furthermore, the entire 
Lake Superior shore, with its possibili- 
ties for deep-water fishing and boating, 
is virtually deserted, awaiting construc 
tion of better roads, suitable small-boat 
housing and 


harbors, and adequate 


service accommodations. The scent 
attraction of beautiful Big balls, on the 
Tahquamenon River, is drawing but a 
small fraction of the number of tourists 
provided it 


that would visit. it were 


better advertised, more convementl 
accessible, and better equipped to handle 
tourists. Plans by the state government 
are already in preparation for converting 
the region into a major tourist area and 
making it accessible by highway. Even 


deer hunting, which has increased in 
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popularity many fold over the years, 


apparently has not yet reached the 
point where supply of game is incapable 
of supporting more hunters. A recent 
survey by the Michigan Department of 
Conservation shows that almost identical 
Michigan 
hunters today are successtul in the chase 


1925 1925 as 


percentages ol deer 


Upper 


as in (49.5 per cent in 
compared with 49.0 per cent in 1943 
despite a 100 per cent increase in number 
of hunters. 


New 


developed in Luce County to spread the 


tourist attractions could’ be 


present tourist season of six months, 
June through November, over a longer 
period as well as smooth out the Sep- 
tember-October depression in the num- 
ber of tourists in the 
24). 


shoeing, sleighing, ice 


county (Figure 
Winter sports such as skiing, snow- 
skating, and ice 
should be 


boating, SO long neglected, 


of major importance in a region noted 


for one of the heaviest 


snow covers ol 
any large area in the United States. 
Freedom from hay fever afforded by 


the region should be far more 


widely 
advertised in states to the south, where 


sufferers trom the disease are willing 


to go to almost any expense in order to 


obtain relief. Other types of hunting, 


while probably incapable of expansion 


to the extent of the deer hunting ‘“‘in- 


vasion,’’ undoubtedly could be more 


effectively brought to public attention 


in an effort to attract more visitors 
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during October, the beginning of the 
legal hunting season for such game as 
prairie chicken, partridge, hare, duck, 
and geese. Innumerable attractive sites 
are available for establishing boys’ and 
girls’ camps, but as vet no step has been 


taken other than organization of a local 
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FIGURE 19.—Map of Luce County showing 
lakes, more traversable 
roads and resort, hunting, and fishing cabins. 


selected streams and 


fishing on the lakes of the 
county, a sport indulged in at present 


only bv a few 


numerous 


local residents, could be 
made appealing to out-of-county sports- 
men, 

Still another means of expanding the 
tourist industry is possible. At present 


more 


than 50 per cent of all tourists 


remain at sites 


hotel 
in the county tor a period of one week 


camp, cabin, or 


or less. An additional 30 per cent 
remain for from one to two weeks. Only 
a few tourists prolong their visit for as 
long as several months (Figure 20). Any 


success 1n increasing length of stay ol 


pleasure seekers, therefore, would be 


the monetary equivalent of expanding 


the number otf 


visitors and would in- 
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crease the importance of the indus- 
try. 

Granting the fact that Luce County 
has natural facilities for a_ greatly 
expanded tourist industry, one might 
next inquire as to the probability that 
such facilities will be used in the near 
future. Two factors are basic in such 
an analysis—first the prospective Ameri- 
can living standard and second ability 
of Luce County to compete with other 
the United States 


American 


areas in 
the 


recreation 


(Figure 21) for tourist 


trade. Current informed opinion would 


seem to indicate that our living stand- 


ards will improve with the coming 


0 
MAY JUNE JULY AUC. SEPT OCT NOV. DEC 
DATES OF ARRIVAL OF TOURIST PARTIES 


IN LUCE COUNTY - 1944 


FIGURE 20. 


vears, which would mean_ increased 


leisure time for workers and additional 
On 


such a basis, therefore, one can expect 


money for recreational purposes. 
significant growth of the tourist trade 
in recreation areas of the country. 
Whether Luce County experiences a 
greater expansion of tourism than com- 
peting areas depends upon the ability 
of its citizens to provide better and more 
to ad- 


abundant accommodations and 
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vertise such facilities and natural attrac- 
tions more effectively than others. Past 
events would seem to indicate that such 
aggressiveness is lacking among Luce 
County residents. To date they have 
failed to capitalize in their advertise- 
ments on such obvious selling points as 
the fact that 
County secure the second highest kill 
(2.16 1943) 
among the fifteen counties of the Upper 
the 
hunters in the Upper Peninsula as a 


deer hunters in Luce 


per square mile deer in 


Peninsula; that success factor for 
whole is almost twice as great as in the 
Lower Peninsula (42.9 per cent as com 


pared with 26.1 per cent in 1944); that 


STAY (IN DAYS) OF TOURIST PARTIES 
COUNTY, JUNE THROUGH DECEMBER, 1944 


N LUCE 


Dates of arrival and length of stay of tourist parties in Luce County 1944 


the county has the heaviest and most 


continuous snow cover of any non- 


mountainous area in the United States; 
or that large fish are still available in 
the lakes 


Moreover, they have ignored the tourist 


and streams of the region. 


possibilit ies of their Lake Superior shore. 


Conservatism is likewise indicated by 


local adverse reaction against the pro- 
Tahquamenon 


jected development of 


Falls as a state park, a step that would 
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FIGURE 21 Luce County 
United States Department of Agriculture 


increase 


undoubted|\ many fold the 


flow of tourists into the county. <Ac- 


cordingly it would be a safe guess that 


Luce County will not secure more than 
its present 


percentage of any increase 


in tourist trade of the country during 
the predictable future. There is little 


hope, therefore, that natural facilities 


in relation to potential recreational areas in the United States 


| rom 


for attracting tourists to the county will 
be utilized to anything like their maxi- 


mum capacity. that can be 


The best 
expected is a moderate increase in the 
tourist industry of the region, approxi- 
mately commensurate with the general 


increase throughout the country as a 
whole. 








LAND UTILIZATION OF THREE TYPICAL UPLAND PRAIRIE 
TOWNSHIPS 


Wallace k. McIntyre 


OOKS CREEK, 
Sunbury are three typical up- 


Amity, and 


land prairie townships of east- 
In the last 
100 years, they have been transformed 


central Illinois (Figure 1). 


from vast silent unspoiled wildernesses 
of grove and prairie to the bustling 
activity of fertile farms with orderly 
mosaics of fields, a net of well-travelled 
highways, and busy railroads. 

The three townships are in the section 
of the Agricultural Interior known as 
Belt. 
they depend upon produce of the farms 
Rich 


crops of corn, oats, soybeans, and hay, 


the Corn Entirely agricultural, 


for their wealth and well-being. 


together with hogs, cattle, sheep, and 
poultry make the area in which they are 
situated one of the most valuable agri- 
cultural portions of the United States. 
Level to rolling topography, rich loamy 
growing season, adequate 


soil, long 


rainfall, proximity to markets, and 
adequate transportation facilities insure 
their productivity and importance. Crop 
failures are rare; even vears of unusual 
drouth do not cause complete loss of 
important products. 

Although Rooks Creek, Amity, and 
Sunbury mere 


townships today are 


administrative units in the extensive 
uniformity of the Corn Belt, each has 
in its genesis certain factors which not 
only affect the present pattern of land 
utilization, but also give each township 
utilization, 


individuality in resources, 


and cultural response. 
CLIMATE 


The three townships lie within the 


principal storm tracks that cross the 


Wind Belt. 


experienc es 


the Westerly 


result, the 


country in 
As a 


marked 


region 


weather changes during the 
passing of cyclones and anti-cyclones. 
Summer days, affording a maximum 
of 15 hours of sunshine, are warm. Tem- 
peratures reach as high as 108° F., and 
rival tropical 


spells of hot weather 


conditions. Even nights are warm, July 
night temperatures seldom falling below 
65° FF. Winters are cold, 


nine hours of sunshine per day 


with only 
about 
July is the hottest 
(76.9° F.) and 
(26.2" 3... 


mid-October and late 


in the low sun period. 
month January the 
coldest Kirst and last killing 
frosts come in 
April, respectively, affording an annual 
average growing season of 172 days. 
The 


comes during the summer six months, 


major portion of the rainfall 


with maximum precipitation in April, 
May, and June. 


and August is 


A drier period in July 
followed by increased 
rainfall in September. Precipitation in 
general results from passing cyclones, 
which cross the area about a week apart 
Two types of precipitation predominate. 
One is the general rain which submits 
the entire area to comparatively slow 
precipitation, often lasting for several 
days; and the other is the local convec 


tional thunderstorm, which, though 


short-lived and covering small areas, 


vields heavy precipitation in a_ short 
time. 
The rainfall regime coincides” with 


temperature conditions in a remarkably 


efficient way. Precipitation is lightest 


in winter months when it is needed 


least. kreezing temperatures kill many 


insects, prevent erosion, and halt soil 
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leaching. Frozen ground ensures ability weather in March permits early sowing 
of machines to traverse fields in late of oats and clover and completion of 
harvesting of corn, or spreading of spring plowing, so that adequate time 
fertilizers and manure. Weather condi- is available for other farm work. April, 
tions in March are of vital importance, May, and June are the principal plant- 
determining the start of spring planting. ing months, for final frosts come in early 
Extended wet cold periods delay sowing April. Rapidly increasing temperature 
of oats, decreasing proposed acreage of plus maximum precipitation for the 
that crop, and shortening the time de- year are favorably combined to promote 


voted to corn and soybeans. Open mild rapid growth of crops. Rain comes in 


VICINAL a 
AN 
PRINCIPAL TRANSPORTATION ROUTES 


THREE UPLAND PRAIRIE TOWNSHIPS 
hee aren ere - ar 


AND 


oe 
SUNBURY NEVADA i“ DWIGHT ial 


oui XK 


UNION # BROUGHTON 


3 
v7 


_NEBRASKA | CREEK 
aren 


AYMONT. 


EPPAR 
ff ee = \ PLEASANT i 
, \ RIDGE} CHARLOTTE 





THREE UPLAND PRAIRIE TOWNSHIPS 
GROVE 


—— CONCRETE SURFACED HIGHWAYS 


seeeseeees RAILROAD LINES 


BELLE 
| PRAIRIE 


FAYETTE | :GERMANVILLE 





FiGURE 1.—-Rooks Creek, Amity, and Sunbury Townships are located in Livingston County in 
east-central Illinois, about ninety miles from Chicago and 250 miles from St 


. Louis, on a direct line 
between the two cities 
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many light showers which provide 


but field 
to continue with a minimum of interrup- 


needed moisture allow work 


tion. Maximum heat and decreased 


rainfall in July and August are favorable 
for ripening and harvesting of small 
grains, and making hay. Hot days and 


nights are essential for rapid corn 


growth. Occasional showers in August, 
especially when corn is tasseling, insure 
heavy corn yields. Larger showers in 
early September aid fall plowing, but 
long periods of sunshine and general 
fall 
October allow corn to dry and harden 
before the first killing frost. 


dry weather in September and 


PHYSIOGRAPHY 


the 
soil of the area are deposits of Wisconsin 


Immediately underlying recent 


glaciation. The entire country is cov- 


with a sheet of blue, generally 


till 


few feet at the surface. 


ered 


calcareous, which is oxidized for a 


It ranges from 


a thin sheet of sand and gravel along 
the Vermillion River to deposits 300 
feet thick in ancient buried valleys. 
Over much of this area, the drift is 
approximately 150 feet thick. It is 
composed of clavey silt, or silty clay, 


usually sandy, with scattered pebbles, 


cobbles, and boulders. Large fragments 
make up less than 10 per cent of the till. 
Three predominant features are terminal 


moraine, lake plain, and ground moraine. 


The distinctive feature in) Sunbury 
Township is the Chatsworth Moraine, 
known locally as the Chatsworth 
Cayuga Ridge, which curves across the 


township in broad lobes two to three 


miles wide, interrupted by mile 


cat 
ADS « 
sel} i 


or less in width. The gaps are occupied 


by tributaries of the Vermillion Rivet 
kach interrupted ridge is a series of 
billows ranging from 10 to 40 feet in 


which are 
the 
outlets. 


height, none of 


cultivation 


too steep tor 
hills are 
The 


Between 


basins with no natural 
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ridge has an asymmetric profile, steeper 
on the southward or front, and sloping 
gradually into ground moraine on the 
northeast (Figure 2). 

The dominating physiographic feature 


of Amity and Rooks Creek townships is 


the Lake Pontiac Plain, which covers 
approximately all the upland area below 
an elevation of 650 feet, contrasts 


with the Moraine 


at the edge of Sunbury Township, and 


sharply Chatsworth 


grades imperceptibly into Cropsey 
ground moraine in the southern portion 
of Rooks Creek 


late Wisconsin glaciation, a 


Township. During 
stages ol 
vast quantity of melt water was con 
centrated in the Illinois River System. 


The 


flowed the valleys, spreading between 


enormous volume of water over 


morainal ridges to form Lake Pontiac 





in the Vermillion Valley. As volume 
oo 
HYPSOMETRIC MAP 
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The distinctive feature in Sunburt 


hIiGURI 
Fownship is the Chat 
Pontiac Plain cover 
area below an elevation of 650 feet 
to the 


worth Moraine Lake 
approximately all upland 
yrading into 
outh 


Cropsey ground moraine 
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of melt-water decreased, the lake dis- 
appeared, eroding channels to succes- 
the 
Vermillion River forms the last remnant 


sively lower levels until present 


of old Lake Pontiac. 


DRAINAGI 


The natural drainage of Rooks Creek, 
Amity, and Sunbury townships is mainly 
determined by glacial physiography. 
While the entire area is in the Illinois 
River System, about five-sixths of it is 
drained by the Vermillion River and its 
tributaries. Chatsworth-Cayuga Ridge 
the 


River drainage system from 


serves as a_ divide, separating 
Vermillion 
that draining northeast into the Illinois 
River. 

The Vermillion River is the dominant 


stream in the area. It flows across the 


northeast corner of Rooks Creek Town- 
ship, and diagonally across Amity Town 


ship, guided in general by the Chats- 


» 


worth-Cavuga Ridge. Tributaries trom 


the east are short with extreme dendritic 
branching on the slopes of the moraine, 


those 


while from the southwest have 


long parallel sluggish COUTSeS, leaving 
much of the lake plain untouched by 
streams 

In Sunburs 


Chatsworth-Cavuva 


Pownship, the front ot 


Ridge eood 


vives 


drainage to the southwest 


because. ot 


its rapid slope, but the remainder of 


the ridge with its shallow depressions 
and gradual slopes to the northeast 
has very poor surface drainage. Under 


drainage is very poor in all the township, 


for the subsoil and glacial till are heavy, 


compact, plastic, and almost impervious 
Figure 3 In the southwestern third 
of the township, tile do not draw, while 
in the remainder, tile draw very slowl, 


or not at all, creating a serious erosion 


problem, for the impervious soil causes 
rapid run-off with extensive sheet ero 
sion and gullying. Depressions and level 


areas tend to be wet or waterlogged in 
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spring. Level areas prove so difficult 


for tile to drain that open ditches are 


used to remove excess surface water. 


Along the Vermillion River and lower 
courses of its 


tributaries, there is a 


noticeable band of well-drained soils 


(Figure 4 Much underlying material 
along these streams is sand or gravel 
which allows good underdrainage, while 
rolling hills and bluffs near the streams 


provide ample gradient for surface drain- 





FiGure 3 \n 


drainage ditch 


open CTOSSCS 
( hat worth Mort rine exposing extremely com 
pact tnperviou clay beneath black topsoil 
age Most of the well-drained soil is 


in Amity Township with a small amount 


in Rooks Creek Township. 


The remaining part of Amity and 
Rooks Creek townships has inadequate 
natural drainage Local streams for 
merly flowed through broad sloughs, 
while only immediate stream borders 
and small rolling portions of ground 
moraine in the south of Rooks Creek 
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Township have fair surface drainage. 
Subsoil and underlying till or lake clay 
is a medium-heavy, 


slowly pervious 


material. While it makes underdrainage 


poor, the condition is not so acute as 


in Sunbury Township, for tile draw, 


although slowly. 


NATURAL VEGETATION 
Rooks Creek, 


Townships, when first observed by white 


Amity, and Sunbury 


settlers, were typical prairie regions, 
with wide expanse of tall grass broken 
here and there by conspicuous stands of 
timber along water courses. 


Prairie flora consisted dominantly of 
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FiGuRE 4.—With little exception, natural 
drainage is inadequate. This is especially true 
of Sunbury Township with excessive surface 
drainage on forward morainal lope and ex 


tremely difficult under-drainaye throughout 


luxuriant, deep-rooted well 


yrasses, as 


as a variety of herbaceous flowering 


plants. Upland prairies were covered 


with bluestem grass and countless flow 
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Ac res 


strawberries flourished, while here and 


ers. and acres of sweet wild 
there were growths of shrubs, especially 
wild roses, tough red root, and devil's 
shoestring. Low, swampy, poorly 
drained depressions or sloughs were filled 
with slough grass, sedges, rushes, cat 
tails, reed canary grass, bluejoint grass, 
flowering herbs 


and a multitude of 


(Figure 5). Now long since disappeared, 
prairie grasses left a legacy of rich soils, 
dark in color, of good texture, and high 
in humus content. 

In a belt about a quarter of a mile 
to two miles wide along the Vermillion 
River up the tributary 
magnificent oak-hickory 
stood. Along the flood plains grew many 


backed by 


maples, black walnuts, hackberry elm, 


and creeks, a 


forest once 


willows, box elders, soft 


white ash, and cottonwood. The Ken 


tucky coffee tree, honey-locust, and red 


bud chose the drier portions of the 
terrain. Up on the bluff, arbor vitae, 
red cedar, and black oak grew in the 


more sterile areas. Damp shady ravines 


sheltered a host of ferns, jack-in-the 


pulpit, trillium, hepatica, bloodroot, and 
bellwort. With them were many shrubs, 


such as gooseberries and witch hazel, 
while overhead sugar maple and linden 
with wild 


The 


was. the upland forest 


trees were festooned grapes 


and Virginia creeper. crowning 


glory with its 


mighty stands of wonderful trees, white 
oak, red oak, burr oak, black oak, and 


shagbark hickory, interspersed here and 


there with single specimens of other 
trees. The oak forest thinned toward 
the prairies, with greater numbers of 


burr oaks in many places marking the 
transition to grassland 
With the exception of about one se 
Sunbury 
Most 


of Rooks Creek Township was originally 


tion in its southwest corner, 


Township was entirely prairie 


prairic also, although in early days, the 


eastern and northeastern portion, maint 
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PILIZATION OF THREE 





FIGURE 5 


Though cultivated fields have re- 
placed original prairies, hardy remnants appear 
when opportunity permit This railroad right- 
of-way in Amity Township supports an amazing 
growth of slough grass, cattails, and blossoming 


masses ol native flowers 
alony Rooks Creek and the Vermillion 
River, was woodland. In contrast, 


Amity Township was almost half cov 


ered with forest Concentration ot 
principal stream courses in Amity Town 
ship thus coincides with the original 


distribution of forest growth (kigure 6 


SOILS 


Culmination of the physical factors 


affecting land utilization in) Rooks 


Creek, Amity, 


is the soil, for characteristics of soil are 


and Sunbury townships 


determined by climate, physiography, 


drainage, and natural vegetation (hig 


ure 7 
Soils of the townships are, for the most 
part, prairie soils. Having developed in 


a cool moderately humid climate undet 
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a tall grass vegetation, they mark a 
transition between pedocals and pedal- 
fers, for they have no zone of lime 


accumulation, vet tend to be neutral. 


sufficient rainfall to 


but 


There is cause 


leaching, native grasses returned 


adequate calcium to the soil to offset 
the losses. Under present-day vegeta- 
tion conditions, lime ts artificially added 
by the farmer. Along streams where 
forest vegetation was dominant, a gray- 
brown podzolic soil Was developed. 
Such soils stand out from prairie soils 
by reason of lighter color, greater acid- 


ity, less humus, and lower agricultural 


quality. As were the forests, brown 

podzolic soils are concentrated in Amity 

Township. while Sunbury and Rooks 
] 


Creek have almost all prairie soils. 


kor most part, the soils of Rooks 


Creek, Amity, and Sunbury townships 


GRASSLAND 
AND 
ORIGINAL FOREST 
SOILS 
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bh iGURI 6 Predominance of former prairie 
vegetation and restriction of torest yrowth to 
major stream courses is indicated by the dis- 


tribution of forest and grassland soil types. 
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are formed from a thin laver of loess 


resting on a very heavy, 
till. 
They form three noteworthy groups of 
the Swygert- 
Bryce, and Elliott Ashkum soils. 
Clarence-Rowe soils, 


fine textured, 


more or less impervious, clayey 


soils: Clarence-Rowe, 


characterized by 
extremely impervious subsoils, are con- 

on the ol 
Ridge. Clarence 
the slopes, where gradient and difficulty 


of 


centrated 


face (Chatsworth- 


Cayuga soils occupy 


underdrainage result in serious and 


rapid erosion of cultivated areas. Rowe 
clay loam is found in depressions or level 
patches where the combination of flat 
ness and imperviousness causes water to 
escape very slowly. These soils are best 
adapted to pasture and meadow, and 
are sites of many of the poorest farms 
in the area. 

the 


ntle back slopes of Chats 


Swygert-Bryce soils occupy top 
and more ge 
worth-Cayuga Ridge, although sections 
extend lower outwash material 


out on 


in front of the moraine. Here too, sub- 
soil is a compact clayey material, but is 
somewhat more pervious than that of 
Clarence-Rowe soils. Both groups pre 
sent similar management problems but 
those of the Swygert-Bryce soils are less 
acute. Swygert soils make up the rolling 
portions, so are in constant danger of 
excessive erosion, for permanent damage 
results from loss of only a few inches of 
topsoil. Bryce soil, however, is found 
on level areas, and is a satisfactory pro 
ductive soil. 

Elliott-Ashkum soils cover almost 
of Rooks Creek 


Townships. Of the three groups, 


all 
Amity 
ther 
Again, the parent material 
till. 


Although not very permeable, it is less 


and much of 


are the best. 


is thin loess over calcareous glacial 


pervious than either Clarence-Rowe 


QO! 
Swygert-Bryce soils. Erosion is not so 
prevalent nor so serious as in other 
yroups. Tile draw satisfactorily, al 
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FIGURE 7 ( rop Capat ity represent a com 
posite picture of all physical factors, illustrating 
the natural superiority of Rooks Creek, the 
poorer quality of Sunbury, and the transitional 
nature of Amit 
though it may be necessary to plac 


them close together. Elliott soils in roll 


ing areas tend to erode on slopes exceed 


ing two per cent, while Ashkum soils 
are on flat sections where erosion is 
unimportant. 

Of the many soil types having a 


limited distribution, Drummer clay loam 
is outstanding as the richest most fertile 
soil of all. 


foods, 


A black loam, rich in plant 
and neutral in reaction, this soil 


developed under slough grass vegetation 


and is equally distributed in) Amity 
and Rooks Creek Townships Vance 
Blount, and Eylar silt loams are. the 
principal forest soil types. In general 
they are dark yellowish-gray, acid, low 
in organic materials, and deficient in 


important minerals. 





LAND UTILIZATION Cl 


LAND UTILIZATION 


Rooks Creek, 


townships are regions of mixed or general 


Amity, and Sunbury 


farming. The area is almost completely 
under cultivation, with fields based tor 
most part on subdivisions of sections. 
Popography permits use of labor-saving 
machines, and tractors, drills, combines, 
multiple-row cultivators, and cornpick 
ers place farming on an extremely mech 


\lmost 


powered, 


anized plane all equipment is 


mechanicall with even the 


lowly tractor 


manure-spreader being 
drawn. 

The characteristics of principal soil 
types determines the varying natural 
adaptations of the townships for land 
use. Along streams, Evlar and Blount 
silt loams are best adapted to timber 


and pasture, while Vance silt loam, a 





hIiGuRE & 
Township Oat 


Sunbury 
planted in an intermittent 


Cultivated water course, 


tream bed, as wellas much top soil, were washed 


away by spring rain 
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FIGURE 9 


\lmost all forest land is used for 
pasture kew young trees can be 
yrazing deters forest growth. 


found, for 


somewhat better forest soil, is adapted 
to general farming as well. Prairie soils 
also have two general divisions. Clar 
ence-Rowe soils on the slopes of Chats 
worth-Cayuga Ridge, characterized by 
impervious subsoils and excessive erosion 
when cultivated, are best adapted to 
livestock farming. On the more level 
top and back slopes of the moraine as 
well as on most of the lake plain, better 
agricultural soils such as Swygert, Bryce, 
klhott, Ashkum, and Drummer loams 
are adapted to general farming. 
Regardless of best adaptation of 
soils, general farming covers the greater 
Cultivated 
upon the immediate edge of 


portion of each township. 
helds lie 
stream banks, while intermittent stream 


courses are cultivated with surrounding 


fields in an effort to put each possible 


acre in crop) production (Figure 8). 


Clover fields often serve as temporary 


pasture, since it Is possible to travel 


for miles without seeing permanent 


pasture. korest growth and permanent 


pasture are generally restricted to areas 


alone regular stream courses and to 
small plots adjacent to farm lots 
higure 9) 


Phe outstanding misuse of land = in 
light of its natural adaptation is tound 
in the southwestern third of Sunbury 
Fownship and the northeastern cornet 


ot Amity 


Township. Here, a large area 
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of Clarence-Rowe soils, best adapted to 
livestock farming, is covered with grain 
fields. 
Chatsworth-Cayuga 
little 
control, although summer storms flush 


Rolling slopes and mounds of 


Ridge are culti- 


vated with attention to erosion 


topsoil down unprotected water courses 


and gullies, or drown early crops in 


Also, little 


of the area best adapted to timber is 


depressions and _ hollows. 
devoted to silviculture, but is used for 


pasture and gradually drained of all 
worthwhile trees for fenceposts and fire- 
Along the Vermillion River and 


land better left in 


wood. 
its tributaries, trees 


and pasture is placed in general farm- 


ing. Here, the gray color of soil and 
many gullies give evidence of poor 
productivity. 

PRINCIPAL CROPS AND LIVESTOCK 


The principal crops of the townships 
are corn, oats, soybeans, and hay, while 
livestock 
horses, and chickens. 

The 
the importance of this cereal crop. In 
the 1945, Liv- 
which Rooks Creek, 


include cattle, sheep, hogs, 


very name Corn Belt implies 


Agricultural Census of 


ingston County, in 


Amity, and Sunbury townships are 
situated, and two adjoining counties, 
McLean and LaSalle, led the nation 


as corn growing counties. Krom climatic 
the area is indeed 


corn. <A 


growing season of 172 davs: 


and soil viewpoints, 


well suited for long 


Yrowing 


hot summer 


nights: maximum rainfall during the 
early growing season; neutral, rich, and 
deep loamy soil; and flat to rolling 


terrain fit corn requirements admirably. 


A closer view reveals that of the three 


townships under consideration Rooks 
Creek best meets these requirements. 
Widespread poorly drained soils and 
morainal slopes susceptible to erosion 


under row crops place 
Sunbury Township in 
Rooks Creek. Lack of 


a handicap on 
comparison to 


humus content 
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and acidity of timber soils reduce the 
available corn acreage along stream 
courses in Amity Township. 
TABLE | 
CorRN ACREAGES HARVESTED FOR GRAIN 
Year Rooks Creek Sunbury Amily 
1945 10,144 9,550 8,422 
1944 10,148 9,779 8.548 
1939 9,218 % O29 7,262 
1934 8 372 % 336 6,617 


Oats fit neatly into the crop rotation 
the Figure 10 


corn 


system ol region 


Planted before work on begins, 
oats are ready for harvesting just after 
final corn cultivation, and before corn 
start. Oats 
alfalfa 


as the grain is harvested, 


picking can serve as a 


nurse crop tor and clover, so 


that as soon 
clover is free to grow without additional 
planting or cultivation. 

Sov beans increas 


have become an 


ingly important crop in the area (Figure 


Lt). es 


make good hay, 


vield a good harvest of 


beans, can be plowed 
under for green manure, and are a more 


Although 


sovbeans grow best on good soil, they 


profitable crop than oats 


do better on acid soil than oats and most 


other crops. Being the last major crop 


to be planted, soybeans often fill in 


additional acres which prolonged wet 


and cold weather has 


denied to corn 

and oats. No special equipment not 
already on the farm is needed. 

Red clover is the principal hay crop 


Figure 12). In addition to enriching 


the soil with nitrogen and other plant 


clover makes excellent 


threshed 


materials, red 


hav, may be for seed, and is 


easily raised. Alfalfa, providing three 


cuttings each year, is another favorite 
Sweet 


a rough coarse hav, 


hay crop. clover, which makes 


is often grown to be 


plowed under as green manure. Tem 


porary pastures usually consist of a 
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mixture of timothy, alfalfa, and red 
clover. 

Since corn, oats, and soybeans are 
primarily used to feed animals, a consid- 
erable amount of livestock is raised in 
the townships. However, being within 
a radius of 100 miles or so of Chicago, 
freight rates enable the farmer to sell 
his corn as grain as profitably as meat, 
or more so. Therefore, this is a cash 
grain region, and livestock are not so 
important here as in other parts of the 
Corn Belt. 

The average farmer keeps five or six 
cows for milking, plus several calves or 
heifers. An occasional farmer has a 
large enough herd to use a_ milking 
machine, and generally there are a few 
farms with beef cattle which are pur- 
chased, fattened a short time, and then 
sold for quick profit (Figure 13). There 
was an average of 15 hogs per farm in 
1945, although over one-quarter of the 
farms reporting had no hogs, further 
attesting to the status of the area as a 
cash grain region. Only 59 out of 340 
farms raised sheep, while mechaniza- 
tion of farms has almost eliminated the 
horse. In 1944, a total of 747 horses, 
colts, mules and ponies meant that there 
was an average of less than two. per 
farm, scarcely enough to accomplish 
While there is no distinct 
chicken farm in the area, a total of 48,438 


much work. 


chickens indicates that the average farm 
has 140 to 150. 


PER CENT OF LAND IN CROPS 


ach township has two principal cate 
gories of land use: cultivated land and 
pasture land. Sunbury Township has 
the greatest percentage of total area in 
cultivated land (91.8 per cent), while 
Amity Township has the least with only 
78.2 per cent. The percentages are 
directly related to the presence ol stream 
courses which determine the amount of 
‘Town- 


permanent pasture. Sunbury 


ship, with almost no steady stream 
flow, has the least permanent pasture, 
while Amity Township, with the Ver- 
million River and its tributaries, has 
the most. 

Two of the most important factors 
influencing crop production are — soil 
types and soil management. Sunbury 
Township has all Clarence-Rowe and 
Rooks Creek has 
mainly Elhott-Ashkum and Drummer 


Swygert-Bryce soils; 


soils, while Amity Township has a com- 
bination of all types with Elliott-Ashkum 


predominating. Studies by the Univer- 





kiGuRE 10.—-Combining oats, Amity Town- 
ship. In July oats are cut and laid in windrows 


before combining. A baling machine is used 
to pick up and bale straw for later uses. 


sitv of Illinois reveal that under fair 
management, Clarence-Rowe soils gen- 
erally have 36 per cent of area in corn, 
15 per cent in soybeans, 25 per cent 
in small grains, and 21 per cent in hay. 
Swvgert-Brvyce soils have 44 per cent of 
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area in corn, 11 per cent in soybeans, 
24 per cent in small grains, and 20 per 
cent in hay. Elliott-Ashkum soils under 
similar management devote 47 per cent 
of area to corn, 9 per cent to sovbeans, 
28 per cent to small grains, and 16 per 


cent to hay. It is apparent that better 





FiGuURE 11.—Soybeans and corn in Amity 
Township. Preparation of seed bed, planting, 
and cultivation has been accomplished by use of 
same equipment for both crops. Lack of fence 
or lanes between field typical 


soils have larger percentage of corn and 


than 


smaller percentage of hay poore! 
soils. Under good management, soy 
beans and hay find a more important 


place in areas of Clarence-Rowe_ soils, 


which likewise have the smallest pet 


centages of corn and oats. Poor 


by 


acreage of corn and oats at the expense 


man 


agement is characterized increasing 
of hay. 

Rooks Creek Township, with its fer 
tile soils, has the largest percentage of 


area in principal money crops of corn, 


oats, and soybeans (78.7 per cent), while 
Sunbury Township has the largest pet 
centage of total area in hay crops (5.8 
per cent In this respect, percentage of 
land devoted to Crops by town hip Is 


somewhat similar to that of soil associa 


tion studies. However, it is apparent 
that much land in Sunbury Township, 
best adapted to livestock farming, | 


lor in 


1945, 


16 per cent of cultivated 


planted in cash grain crops 
a typical year, 


land in that township was in corn, while 


( 
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Also, 


streams 


only 6.3 per cent was in hay. 


original forest growth along 
once the most valued part of the entire 
area in pioneer days, is now a handicap 


to Amity Township. 


COMPARATIVE PRODUCTION 
20 


Illinois in regard to aver 


Results of vears of study by the 


University of 
age production of principal soil associa 
tions bring out three important facts 
First, the three principal soil groups tn 
the definitely in yielding 


area Vary 


capacity, regardless of the crop in ques 
Elliott-Ashkum 


produce highest 


tion. soils) invariably 


( laren c 
Se ond, 


vields, and 


Rowe soils produce the lowest. 


all three groups are worthwhile agri 
cultural soils. Third, importance — of 
good management is especially notice 


able in the poorer soils (Clarence-Rowe 


and Swyvgert-Brvce). | 
Here again, Rooks Creek “Township 
has the advantage of productive — soil 
types, while Sunbury Township has the 
largest share of least productive soils 
Exeluding forest soils and permanent 
pasture along streams, Amity ranks be 
tween Rooks Creek and Sunbury Town 
ships in quality of soil for crop) pro 
duction 
Such relationships of soils to pro 
duetivits further Hlustrated by actual 
vields per aere in each township. Com 
parison of corn pro luction per acre in 
t pical vears reveals that Rooks Crecl 
Township invariably has highest yield, 


\mity second, and Sunbury the lowest 
PrABLE I! 
| I Cos Vy j 
Yea Rooks ¢ h 1) inbu 
1949 5% 55 yf) 
1944 0 1H 6 
Not onlks does this relation ol yield 
to soil qualits exist in good vears, but 


ec apnenmn emer nen 


oe 


oragrenemn samen 
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it is also evident during unfavorable 
years. The year 1934 was one of extreme 
drouth accompanied by hordes of chinch 
bugs, a combination which — utterly 
destroyed much of the small grain and 
badly damaged the corn. Yet the 
relative standings of the townships in 


production per acre remained the same. 


rABLE III 


COMPARISON OF HE THrRee TOowNsuips In 1934 
R ks Tmt Sunhbur 
Creck 
Corn (bushels per acre 23.3 16.2 12.3 
Oats (bushels per acre 9.5 7.0 63 
Crop tailures in acre 749 3,959 4.974 


Livestock production is) similar to 
crop yields in that Rooks Creek is the 
leading township, with 


third. 


\mity second, 
and Sunbury Because of its 
large amount of pasture, Amity town 
ship occasionally exceeds Rooks Creek 
in total numbers, chietlhy in) animals 
being kept for later marketing. How 
ever, in year-by-vear livestock produc 
tion Rooks Creek is consistently first 
\Ithough a large proportion of its area 
is best adapted to livestock production, 
Sunbury Township definitely ranks last 
Thus it appears that livestock raising 
is correlated with the general quality of 


farms and farm land 


SECONDARY SOURCI OF INCOMI 


\Ithough sales of grain represent the 
principal basis of farm income, such 
sales come at a few seattered intervals 
during the year Ot vital importance 
to the everyday life of farm families is 
the availability of 


revulas secondar 


sources of income. Such minor phases 
of farm industry are depended upon 
lor week-to-week pure hases ol Vroceries 


\lmost all see 


ondary Mcome sources are derived from 


and incidental items 


animals raised on the farm 


Hogs, the favorite animal for home 
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butchering, furnish a conspicuous por- 
tion of secondary income in cash sales. 
Cattle give a steady and valuable income 
in the form of dairy products. Once 
this was chiefly as cream, for the farmer 
had to carry it to market himself. Now, 
whole milk is replacing cream as a 
source of income, for milk routes cover 
the country, with truck drivers picking 
up milk daily and delivering it to cheese 
factories or points of collection for ship 
ment. In combination with milk, the 
sale of eggs is a source of regular income 
much depended upon by the farm 
wife. Sale of surplus young roosters 
and old hens adds to farm incomes, 
while chicken is a common and ready 
item on the menu. 

Comparison by township of secondary 


sources of income reveals that, as in 





higure 12 \ fine stand of red clover on 
\shkum soil in Rooks Creek Township ts ready 
for mowiny \fter curing, hay ts baled direct 


from windrows by a mobile hay baler 
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major crop production, Rooks Creek is 


the leading township. Amity is gen- 
erally second, and Sunbury is invariably 
third. 


of livestock, 


Just as in general production 
secondary income sources 
are most prominent in areas of best soil 


and best farm management. 


POPULATION 


During the 80 odd years since the first 
census by townships in 1860, the former 


swamps have been drained, the wild 
prairie broken to the plow and reaper, 
and almost all forest growth felled. Yet 


the population of the three townships 
is but little greater today than it was 





13.—Herd of beef cattle near Ver- 
million River. A few farmers purchase beef 
cattle in spring, fatten them for about six months, 
and then sell for quick profit. 


FIGURE 


during the first census. In 1890 a 
general decline in population set in, 


which, with minor interruptions, has 
Actually, by 
had 


continued to this day. 
1940 
below the 1860 mark in all the townships. 


farm population declined 

As the townships were converted from 
pristine prairie to farmlands, standards 
of living rose, mechanization of farm 
work progressed, and size of families 


As all the 


occupied and used, young people began 


declined. lands became 


to move to Chicago and other nearby 


cities. With improvement of farming 


techniques, development of more pro- 


ductive crop strains, and increase of 


labor-saving equipment, fewer and fewer 
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families were required to till the land, 
higher 
total 


Greater productivity with a 


standard of living for a smaller 
population resulted. 

Although settlers once concentrated 
in the forest areas of Amity Township, 
the 


Since 


the two all-prairie townships had 
larger farm population in 1945. 
roads generally follow section lines, farm 
houses are usually spaced around outer 
edges of sections. The pattern is fairly 
uniform throughout all the townships 
except for a lightly peopled area extend- 
ing diagonally across Sunbury Township 
the ol 


Ridge. 


which coincides” with crest 


Chatsworth-Cayug: 
At present there are only three villages 
note. 


of Cornell, in Amity Township 


(Figure 14), is the only incorporated 
its population of 


the 


village, and present 
450 people approximates that of 
1880 census figure of 437. 

An interesting feature of farm popu 
lation is the ratio of children to adults. 
Sunbury Township has fewer adults on 
the farm than either Amity Rooks 
Creek, make five 
cent more of its total population than in 


or 


yet children up per 


either of the other townships. This ts 


especially noticeable in the southwestern 
part of Sunbury Township, in the area 


of poorest soils and least productive 


farms. 
The tendency for ancestral groups to 


settle close together is well-illustrated 


in even such a small area as this. Amity 
Township, whose timber lands were the 
focus of early settlers from Ohio and 


Indiana, contains a large per cent of so 
called 
erally of original British stock. 
Rooks Creek 
rapidly after the coming of railroads, 


‘native American’’ names, gen 


Sunbury 


and townships, settled 


contain definite nationality groups. A 


large number of Irish settled in Sunbury 
Township, while Rooks Creek received 


an important influx of Germans, in 


and 


Amish, whose thrift 


cluding many 
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industry plus naturally fertile soils have 
helped make Rooks Creek Township a 
productive and prosperous portion of 


Illinois. 


COMPARATIVE CULTURAL ASPECTS 


The cultural response of inhabitants 
of the townships is influenced in large 
part by soil and farm productivity, fur- 
ther emphasizing the influence of specifi 
physical attributes in the environment 
of each township. The same physical 
factors of primary importance in deter- 
mining also 


relative productivity are 


concerned in comparison of land and 


building values, amount and value of 


equipment, quality of homes, bonded 
indebtedness, and better living facilities. 
In all cases, 


the 


the relative standing con- 
Rooks 


townships. 


tinues in familiar order of 
Creek, Amity, and Sunbury 


Size and number of farms again reflect 


THREE TyPicat | 
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influence of soil quality, for the rich 
soils of Rooks Creek Township support 
the 
ductive soils of Sunbury Township serve 
the 


many small farms, while less pro- 


well 
Addi- 


tional studies of various phases of town- 


smallest number of farms as 


as the largest acreages per farm. 


ship life such as tenure of farm operators, 


taxation, farm 


mortgages, turnover in 
property ownership, labor expenditures, 
work performed off the farm, and high- 
way maintenance reveal an overall pic- 
ture in which the superiority of Rooks 
Creek Township is generally evident. 
With few exceptions Sunbury Township 
ranks third. Although location midway 
between Streator and Pontiac, the two 


lo« al 


tages in population and trading facilities 


chiet urban areas, brings advan- 
to Amity Township, its extent of un- 
productive forest soils is a considerable 
handicap, placing it below Rooks Creek 


in comparative standing 





FIGURE 14 


Cornell. Well 


home | ake 


on drowsy side 
Plain merge 


haded house 
Pontiac 


treets have no more conveniences than many 
into Chatsworth Moraine on the horizon, 


(,rain elevators, lumber yard, and a few stores constitute the heart of the village of 


farm 
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(CONCLUSION 


Barring unseen circumstances, agri- 


culture will continue to be the primary 
occupation in the three upland prairie 
townships. A dynamic, progressive 
agriculture has characterized the region 
during the last several vears. 
mechanization of farms is rapidly ad 
vancing, accompanied by equally impor 
Hybrid 


tant improvement in plants. 


corn is as great a step forward as 1s the 


use of tractors for power. (seneral 
availability of electricity brings all con 
veniences of city homes to the farm. 


The radio, automobile, and modern 
highwav have done much to break down 
the isolation and monotony of farm life. 

As a result of improvements in mech 
anization and agronomy, farms are pro- 
food than ever before. 


ducing more 


Heavy shipments to foreign countries 
and high home purchasing power have 
created a demand that the Corn Belt 
farmer is unable to satisfy. However, 
the situation cannot last indefinitely, 
and the township farms must look for- 
ward to the day when prices will fall. 


The future of agriculture in the area 


Complete 
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must take into account variations re- 
sulting from = specific combinations of 
physical factors in each township. It 


Creek, 
and Sunbury townships contain 


has been shown that Rooks 


Amity, 
productive worthwhile agricultural soils, 
but that basic differences exist. 

The fertility, tilth, and general pros 
perity of farm land in Rooks Creek will 
continue to give that township a superi 
standard of 


ority in) production and 


living that Amity and Sunbury town 
ships cannot expect to duplicate. In 
much of Sunbury Township the con 
tinued use of cash grain farming can 
only lead to further depletion of re 
sources and prosperity. A greater reli 
ance upon livestock in a system which 
utilizes crops for feed would more nearly 


coincide with adaptability of soil, drain 


age, and terrain. A more efficient use 


of forest soils would benefit Amity Town 


ship. In most instances they are marked 


by unproductive grain fields, inadequate 


pastures, and vanishing tree growth 


Introduction of silviculture and in 
creased emphasis on livestock farming 
better use of 


would constitute 


soils. 


these 





f 
. 
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SEWARD PENINSULA, THRESHOLD OF THE HEMISPHERE 


Hloward J. Critchfield 


EWARD PENINSULA juts out 
from western Alaska toward 
Siberia, sixty miles across. the 
Bering Strait, to form the westernmost 
projection of the North American main- 
land. It is generally regarded by 
anthropologists as the threshold for the 
immigration of the ancient ancestors of 
the American Indian from the Asiatic 
continent. More recently it was a back 
porch for the ferrying of lend-lease 
planes over the Alsib route to Russia. 
Now it stands as a cul-de-sac opposite 
a country whose foreign policy dis 
courages trade and travel between the 
continents. 

As a geographic region the Seward 
Peninsula is detined by Chuckchee Sea 
and Kotzebue Sound to the north and 
Bering Sea and Norton Sound to the 
south. To the east the peninsular con 
figuration disappears at approximately 
160 degrees west longitude, which is also 
near the eastern boundary of the drain 
age system of the peninsula 

The early importance of this region 
came with the gold rush to Nome beach 
at the turn of the century, and mining 
continues to be the leading activity. 


Reindeer 


Eskimo handicrafts also contribute to 


herding, fur trapping, and 


The building of military 
World War Il 


aided yreatly in the development of the 


the economy. 
installations duriny 


area 


PHYSICAL SETTING 


Three physiographic regions constitute 
the Seward Peninsula: the low coastal 
periphery, an irregular interior upland 
with elevations up to 2000 feet, and a 


mountain belt 


The coastal region is generally a low 
plain characterized by sand beaches, 
spits, and lagoons. Along the southeast 
coast, however, there are notable excep- 
tions since sharp cliffs and rocky beaches 
front Norton Sound. Cape Nome is one 
of these rocky headlands. The north 
coast has a_ series of drowned river 
mouths with offshore barrier bars along 
the northwest. Along the southern 
shore of Kotzebue Sound flats asso- 
ciated with stream mouths are inte! 
spersed with sea cliffs of moderate reliet,. 

South of Cape Prince of Wales, Port 
Clarence is nearly encircled by the Point 
Spencer sand spit and is connected to 
Harbor by a 
channel between two narrow sandspits 
at Teller. 


joined to Imuruk Basin by a narrow, 


(srantles tide-washed 


Gsrantley Harbor is in turn 


winding, rock-walled channel Untor 
tunately, Port Clarence is the only 
sheltered harbor around the peninsula 
which is accessible to large cargo vessels. 
This absence of natural harbors has 
retarded the commercial development 
of the area. 

Poward the interior of the peninsula 
the land rises to form a heavily dissected 
plateau area consisting of rounded hills 
and ridges with elevations of 800 to 
2000 feet. This physical division in 
cludes most of the land area and has 
the largest expanses of tundra. Because 
of the extensive dissection of these 
uplands they do not have the appeat 
ance of a flat table land but if broadly 
considered a general uniformity — of 
summits is in evidence. 

Several of the mountainous areas of 
the peninsula are actually isolated parts 


of the eroded plateau surface. An out 
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standing example is the York Mountain 
group near Cape Prince of Wales. There 


are three true mountain ranges: the 
Kigluaiks, the Bendelebens, and the 
Darbys. The Kigluaik Mountains lie 


about 30 miles north of Nome and just 


south of Imuruk Basin. The average 
heights in the range are 3,000 to 5,000 
feet and the glaciated slopes and sharp 
crests present a rugged appearance, 
especially when viewed from the near 
North- 
east of the Kigluaiks are the Bendeleben 


Mountains with Mt. Bendeleben rising 


sea-level lowlands to the north. 


to 3,760 feet in the western part of the 
range. Extending southward from the 

Bendelebens is a 
Darby 


which have been sharpened by glaciation 


eastern end of the 


lower range, the Mountains, 
but have an 


about 2,500 


average height of only 
The Kiwalik high- 


lands lie on either side of the Kiwalik 


feet. 


River in the northeast portion of the 
peninsula. 


SIBERIA CANADA 
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FiGuRE 1.—Seward Peninsula, shown in black 
on the map, forms the westernmost 


projec tion 
of the American mainland. 


CLIMATE 
The peninsula is crossed at its north- 
ern extremity near Cape Expenberg by 
the Arctic Circle and by 
high latitude has 
Winters 


days. 


reason of its 
a sub-polar climate. 
are long and severe with short 
Temperatures are generally lower 
Nome has 
White Moun- 


inland than alony the coast. 


recorded 47° F. and 
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tain —55°. In January and 


the polar high may 


Kebruary 
this 
region and produce several days of clear 


move Over 


weather with continuous temperatures 


of 36° or more below zero. 


Krom Janu 
ary through March thawing 
The monthly 


temperature for January at Nome is 3° 


tempera- 
tures are rare. mean 

Temperatures are considerably higher 
during the long daylight periods of sum- 


The July 


In the interior the marine influ- 


mer. 
x0 F. 


ence is modified and 


average for Nome is 


summer tempera- 
tures are slightly higher. 
Along the coastal areas, 
Norton 
stratus clouds are common from May to 
October. 


particularly 


the shore of 


Sound, fog and 


August is the month of maxi- 
some winters 


that 
used on the rough tundra or 


mum precipitation. In 


the snowfall is so light sledges 
cannot be 
the wind-swept sand spits and beaches. 


The 


20 inches at 


annual precipitation average is 
Nome and less towards the 
interior except for the mountain slopes. 

The prevailing winds of the peninsula 
are easterly. High winds ave frequent 
along coastal areas in fall and winter. 
Protected valleys are 


interior spared 


the full force, but with calmer air they 
incur lower minimum temperatures. A 
which buffeted the 
at Nome on October 26, 27, 
1946 


estimated at 


shore 
28 in 


heavy storm 


and 


damaged water front property 


$400,000 and killed 
A similar storm on September 


two 
people. 
12, 1900, washed away tents and houses 
of the gold rush boom town which had 


sprung up on the Nome beach. 


VEGETATION 


Tundra is the dominant 


vegetative 
type on the peninsula, but in the eastern 
there is a 


portion 


sparsely timbered 


which extends eastward into the 


Alaskan 


Councel. 


area 


mainland from the vicinity of 
The tundra consists of infinite 


hummocky growths which average about 


ema PTE 
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a foot in diameter and perhaps a little 


less in height. Out of each of these 


hummocks grasses, flowering plants and 
lichens grow every summer to die down 
in winter and add to the bulk of the 
clump. Foot travel across such terrain 


is difficult because of the irregularity 
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of the humps Phe permatrost subsoil 
prevents seepage ol the surface wate 
in summer with the result that low lying 
areas become marshy, providing ex 
cellent breeding grounds for mosquitoes. 
\long stream valleys and lakes, willow 
and alder thickets grow to heights of 
eight to ten teet In the valleys of the 
Bendeleben and Darby Mountains small 
spruce, generally under 20 feet in height, 


When 


the settlement of Council. south of the 


increase in density eastward. 


~ 
~~ 


Bendeleben Mountains, was established 
it was in the midst of a spruce forest, 
but the trees have since been cut for 
fuel and construction. 

The grasses and lichens of the tundra 
are sufficient to support several thou- 


sand reindeer, which are not native to 


ind villages of Seward Peninsula Note the exposed coastal location 


the peninsula, however. Red and white 
lox, and wolves are common and = are 
hunted and trapped throughout the re 
gion for their pelts. The ptarmigan, a 
small type grouse peculiar to the Arctic, 
feeds chiefly on grass seeds and willow 
buds and is an incidental source of food 


for the Eskimos 


POPULATION AND SETTLEMENT 


The total population of this region is 


about 5,000 persons, three-fourths of 
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The 


increase 


whom are Eskimos. recent war 


the 
population due to the labor force em- 


brought a temporary in 
ployed in construction of military in- 


stallations. However, the permanent 
white population is engaged principally 
in mining or in supplying miners and 
Eskimos with food, clothing and equip- 
ment. 


The 


who are increasingly adopting the white 


Eskimos are a primitive people 


man’s culture. In their native environ- 
ment they gained livelihood from hunt- 
ing and fishing supplemented in summer 
The 


a heavy 


with bird eggs, roots and berries. 
white man’s diseases have taken 
toll and almost every winter’ brings 
lever, 

The 
Alaska Native Service provides medical 
the Nome 


sery ed 


epidemics of pneumonia, scarlet 
or some other contagious disease. 
care in villages, and had a 
natives 
1948. 
prolonged 


the 


general hospital which 
and whites until it burned in early 
Eskimo 


hospitalization are taken to 


patients requiring 
Indian 
Hospital at Tacoma, Washington. 


Schools are maintained in most of the 
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Alaska Native 


and the percentage ol illiteracy is falling 


villages by the Service 


steadily. The men are widely employed 


in government construction work and a 


few are engaged in reindeer herding. 
NoME, TRANSPORTATION AND 
COMMUNICATION CENTER 
The largest settlement of western 


Alaska is Nome, a town of about 3,000 


population located on the southern coast 


of Seward Peninsula. In addition to 
being the communication and trading 
center for the area it is the seat of gov- 


ernment for the Second Judicial Division 
ol the Territory of Alaska. 

Nome began as a boom town ol tents 
1899, when gold was 
Norton Sound. 
S160 


and huts in dis- 


covered on the beach of 
Even with lumber selling at per 
had Over 


1900. 


thousand board feet the town 


fifty frame buildings by August, 


Many of these were washed away by 
the severe storm in September of that 
vear. 18,000 


people landed in Nome in 1900, but by 


It has been estimated that 





FIGURE 3 Rock 


ridges in the central Kigluaik Mountain 


Nome 


north of 
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Characteristic 


FIGURE 4 willow growth in a 
river valley in the drainage basin of the Agiapuk 
River. 


the winter of 1903-04 a census showed 
only 3,185. 

The town pattern of Nome is oriented 
parallel to the sea and a single row ol 
Street 


(‘on- 


business houses separates Front 
from the shore of Norton Sound. 
sequently, the business district is sus- 
ceptible to the ravages of wind storms 
The 


Nome Chamber of Commerce has estti- 


and the pounding of ocean waves. 


the storm damage to the city 
1937 1947 at 


Tides and waves have eaten 


mated 
in the ten-year period 
$3,000,000. 
into the shore about 150 feet since 1906. 

A natural harbor is entirely lacking 
along the Nome beach, but the mouth 
of the Snake River does provide a meas- 
ure of protection to small craft. Supply 
boats, most of which come from Seattle, 
must anchor a half-mile or more off 
shore from where the cargo is lightered 
to the dock at the mouth of Snake River. 
Many of the supplies so deposited at 


Nome are 
the 


redistributed to villages in 


area by lighter and barge or by 


overland caterpillar trains. The narrow 
gauge Seward Peninsula Railway oper- 
ates north of Nome into the interior of 
the peninsula at Shelton to serve small 
mining areas, but the tonnage carried is 
limited and the track is in poor repair. 

In the 1942-43 the U. S. 


Army surveyed a railroad 


winter of 
engineers 


route from Prince George, British Colum 
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bia, through Fairbanks to Teller on 


Port Clarence. The failure of the Japa- 
nese hold on the Aleutians obviated the 
immediate need for the railroad and the 
project was abandoned. 

Perhaps the most efficient and ver- 
satile method of transportation in this 
region is the airplane. Mail is the most 
important cargo, but passengers, freight, 
fruits and 


fresh vegetables, and light 


are also flown in. Krom 


May 
that 


by air. 


equipment 


October to 


the sea normally is 


frozen so Nome is. inaccessible 


except The town is connected 
to other Alaskan points and the outside 
by Pan-American World 
Alaska Airlines, Wein 


Local air services carry passengers, mail, 


Airways, 
and Airlines. 
food, and other supplies to the outlying 
villages. In winter the planes are fitted 
with skis and in summer with wheels or 
pontoons. Elaborate air-strips are rare. 
Nome is the site of Marks Field, which 


was the western terminus of the Alaska- 


kskimo women on the boardwalk 
ront Street. Note the variations in 


FIGURE § 
of Nome's | 


dress 





280 ECONOMIC 


Siberia ferry route and is a permanent 
Air the 


Marks Field is kept cleared of snow to 


Force base. During winter 


accommodate wheel planes and a smaller 
landing field to the east is 


left snow 

covered for ski planes used in intra- 
peninsula service. 

Because of the difficulty of travel 


across the tundra, air travel is ordinarily 
less expensive than caterpillar or dog 


sled. However, the ‘‘cat train’’ must 


be used for heavy freight to interior 
points and dog sleds are the only satis- 
factory mode of travel for native hunting 
or trapping in winter. 

There is no general telephone service 
between 


in this area. Communication 


the villages is maintained by radio with 


Nome as the relay station for messages 
to the outside. Since August, 1945, 
it has been possible to place radio 


telephone calls from Nome to an: 
in the United States. 


VILI 


AGES 


There are more than a score of small 
villages on the peninsula, each having 
a preponderance of 
Most of them have 
office, and radio station 


Telle 


the east end of Port Clarence and has an 


at ! = 
keskimo population. 


a general store post- 


is located on the sand spit al 


excellent potential harbor. It functions 


as a reindeer herding, fur 


seaport 1Or 


and activities in 


trapping, mining the 
interior. Teller ought logically to be 
the commercial center of the peninsula, 
but Nome has the advantage of time 


and circumstance, having been founded 
earlier in the gold rush period. 
Shishmaref, on Sarichef Island, lies 
on the northwest shore of the peninsula 
at the mouth of Shishmaref Inlet. It is 
the site of an Eskimo village, a fox farm 
a Lutheran Mission, 
Candle 
Sound are 


and a Sf hool. 


and Deering on Kotzebue 


Eskimo villages and. trade 


centers for mining and reindeer herding 
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areas nearby. At the extreme western 
end of the peninsula is Wales, an Eskimo 
village of about 200, with a Presbyterian 
mission and reindeer corrals as well as 
the usual post office and native school 


Nome the 


Solomon and (Golovin 


East of port villages of 


and the interior 
settlement of Council serve placer min- 
are White 
vocational 


Alaska; 


Moses Point, site of an alternate landing 


ing areas. Other settlements 


Mountain, with a _ native 


school serving all of western 


field and radio range facilities; Koyvuk, 
an Eskimo village; and Pilgrim Springs, 


a small truck gardening center in a hot 


springs area north of Nome. In addi 
tion to the villages actually on the 
peninsula, western Alaska settlements 
from Kotzebue to Pt Jarrow north 
ward and from Unalakleet and = St 


Michael to the mouth of Yukon toward 
the within the 
Similarly, Little Dio 


and St. Lawrence 


south are all 
Nome 


mede, King, Nunivak, 


CCOMOTIIIE 
radius of 


islands are commercial satellites. 


THe REINDEER INDUSTRY 


Sheldon 


In 1891, Dr 


Presbyterian 


Jackson, 1 
missionar’ 


to the Seward 


Imported 16 


reindeer Peninsula from 


Siberia, beginning an experiment to 
increase the Eskimo’s food suppl 
The next vear 171 additional reindees 
were brought to Teller and by 1903 
when importation stopped, 1280) had 
been brought across Bering Strait 


Laplanders were hired to instruct. the 


herding methods and the 


\laska 


Kskimos in 


herds of reached an. estimated 


maximum total of one million in the 
thirties 

In the beginning, reindeer herds were 
controlled by the Department of Interior 
through the Bureau of Education and 
white men were not allowed to own 


Herds of 100 reindecs 


were loaned to Laplanders, 


female reindeer. 
who kept 


them for five years, after which the 
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100 ot 


the government. 


the increased herd to 
In 1914 a Norwegian- 


named 


returned 


Lomen 
the 
The Lomen and Company 


American family 


Was 


permitted to buy into industry. 


herd even- 
tually numbered 260,000 and was located 


Meat and 


hides were shipped to the States, but 


partly on Seward Peninsula. 


because ol government competition in 
the business and the objections of United 
States beet the 


reindeer meat was made into dog food. 


producers much of 


For several Christmas seasons. be- 
tween the two world wars, teams of 
seven trained reindeer were sold to 


newspapers and department stores in 
the United States at prices averaging 
$15,000 per team. In December, 1929, 
Lomen and Company began the move- 
ment of 3200 reindeer to Kittigazuit on 
the Mackenzie delta. This 
deer drive was completed in 
1935, 2,109 


rein- 
March, 


actually 


great 
with animals 
arriving. 

An act of Congress in 1937 stipulated 
that reindeer ownership was to be vested 
1940 the last of 


in natives only, and in 
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the white owned herds were sold to the 
Department of the Interior, which has 
them through the 
Alaska Native Service. 

As of January, 


? 300 


since administered 
1948, there were only 


reindeer on Seward Peninsula, 
their number having been depleted by 
insufficient 


Many 


herds 


as the result of 
the 
Kkskimo herders abandoned 


wolves and 


care during war years. 

their 
to take employment at high wages on 
the the 


Reindeer left unattended were killed off 


military projects in vicinity. 


in great numbers by wolves or starved 


as a result of being frightened away from 


the feeding grounds. Excessive slaugh- 


tering for dog food and trap bait also 


contributed to the serious reduction of 


herds. 


Reindeer are easily domesticated yet 


will support themselves on tundra 


vegetation in all seasons if unduly 


not 
molested by wolves. Although they are 
of economic value principally tor meat, 
the used as draft animals and 


milked. 


skins are unexcelled for arctic clothing, 


may be 


the females may be Reindeer 





eee > ae oo 


biGURE 6 \ herd of about 


00 reindeer on the 


beach of Norton Sound 
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the hair being an unusually effective 
Well-made parkas 


and mukluks of reindeer skin provide 


insulating material. 
adequate protection against tempera- 
tures of thirty or forty degrees below 
zero, except that a fur ruff, preferably 
of wolf skin, is needed on the parka 
hood to protect the face against frost- 
bite. 

During the ten-year period 1918-1927 
approximately 3,000,000 pounds of rein- 
deer meat were shipped out of Alaska. 
In the year 1930 alone, 2,500,000 pounds 


were exported. Since ownership of the 


returning to reindeer herding and the 
The Alaska 


Native Service has adopted a revolving 


herds are again increasing. 


repayment reindeer program designed 
to eventually rebuild the herds to 15,000 
head. Reliable Eskimos who have had 
experience with reindeer may be loaned 
herds of 500 or more which they return 
within five years. Reindeer thus repaid 


can be loaned to other Eskimos. 


FURS AND NATIVE CRAFTS 
The cold climate of this area makes it 


Eskimos main 


ideal for fur production. 





FIGURE 7. 
north of the beach at Nome 
depth of 95 feet below the surface 


herds has been relegated to the natives, 
the export of meat has stopped coinci- 
with the near 


dent collapse oj the 


industry. In recent years about 400 
reindeer have been slaughtered annually 


The 


and during the war it 


on the Seward Peninsula. meat 


is sold locally 
supplemented the food supplies of the 
construction 


military and camps of 


western Alaska. The dressed meat is 
sold for 35 cents per pound by reindeer 
owners and retails at 65 cents per pound 
at Nome meat counters. 

With the absence of high paying jobs 


in the immediate area many Eskimos are 


\ gold dredge of the United States Smelting, Refining and Mining Company operated 
This dredge has a nine cubic foot bucket capacity and will dig to a 


tain trap lines on the tundra during 


the winter, taking primarily fox and 
The Arctic 


is hunted and trapped for its pelt, which 


occasionally a wolf. hare 
is used for lining footwear and trimming 
fur garments. A blue-white fox cross 
named the platina has been developed 
at a fox farm at Shishmaref. The post 
war prices for fox pelts have been low 
because of from 


Imports kuropean 


countries. Trapping and fur farming 
have decreased on the peninsula accord 
ingly. However, furs are still widely 
used by the Eskimos for making cloth 


ing. Parkas, 





gloves, and mukluks are 


qnreprerenesteeanapers 


— 


EE 
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fashioned by the women and sold to 
white villagers and ine reasingly are 
being sent outside as souvenirs. 

In most of the villages ivory carving 
is an organized industry. The raw 
walrus tusks as well as fossilized ivory 
dug from the shore areas are carved 
into various trinkets for sale locally or 
for shipment to the United States. The 
natives of King Island south of Wales 
come to the Nome beach each summer 
to carve and sell their ivory products. 

Kayaks and umiaks are constructed 
by Eskimos for use in water transporta- 
tion and in fishing and sealing activities. 
The kayak is a small one-man skin boat 
which has been widely imitated by 
sportsmen. The umiak is a_ longer 
narrow boat of walrus skin stretched 
over a driftwood tramework. It will 
hold 20 to 25 passengers or about two 
tons of cargo. Usually an outboard 
motor is installed through a boxed-in 
hole in the bottom near the= stern. 
Otherwise the craft is propelled by 


several oarsmen. 


MINING 


The most important economic de 


velopment of the Seward Peninsula 
came with the discovery of gold in 1899 
on the Nome beach. In that year 18,000 
prospectors landed on the Nome beach 
to work gold pla ers on the creeks and 
beaches. | p to 1930 a total of $94,191,- 
OOO in placer gold was produced on 
Seward 


$67,707,200 was mined in the vicinity 


Peninsula. { this amount 


of Nome alone. The occurrence of 
gold in the Nome area is unique in that 
great quantities of placer gold were 
found in the beach sands where it was 
easily mined and where the delivery of 
supplies was simplified by water trans- 
portation, 

Today several large gold dredges are 
operated on the streams and ancient 


beaches of the peninsula. The United 


States Smelting, Refining and Mining 
Company is active along Norton Sound 
including the Snake River and Anvil 
Creek areas near Nome. The Arctic 
Circle Exploration Company at Candle 
was the largest producer of gold on the 
peninsula during the war years when 
military operations halted work in the 
Nome area. 
Several 


latitude are encountered in placer opera- 


problems peculiar to this 
tions. Because of permafrost, special 
techniques are employed in_ stripping 
and thawing the earth so that it can be 
mined by the dredges. Long ditches 
and flumes are used to supply water 
for thawing and sluicing. Ordinarily 
the dredging season lasts but five or 
six months, but limited prospecting and 
development activities are carried on 
throughout the winter. 

Though the greatest mineral produc- 
tion from this area has been placer gold, 
several other minerals occur and are 
mined. Small amounts of silver are 
commonly recovered along with gold. 
In the far eastern part of the peninsula, 
especially in the Koyvuk district, plati- 
num occurs in gold placers. 

On the southern margin of the York 
Mountains in the Lost River region lies 
the source of tin, the production from 
which has exceeded that of any other 
deposit in the United States or its 
possessions. About one and a half mil- 
lion dollars in tin has been recovered 
Seward 


Peninsula The ore occurs chiefly in 


from the mines of western 
the form of cassiterite (SnO,) and in 
the past has been mined by placer 
methods similar to those employed in 
recovering vold. Lode deposits have 
been discovered but have not been mined 
extensively. One of the most promising 
River 


which is located on Cassiterite Creek, 


lode mines is the Lost mine, 


a tributary of Lost River. Cassiterite 


and tungsten in the form of wolframite 
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are found in the acidic dikes of the mine. 
Here as in the interior placer mines 
high transportation costs and the long, 
cold winters are obstacles to production. 
Possible future development depends 
largely on an increase in the price of 
tin and tungsten. 

Lead, zinc, and molybdenum have 
been recovered in small amounts in asso- 


Anti- 


mony occurs with galena in a few areas 


ciation with placer gold and tin. 
and as stibnite in the Lost River tin 
district. In the Kugruk River valley 
and adjacent area near Candle coal is 
available in a small deposit, but it is not 
extensively mined. 

The Arctic Circle Exploration Com- 
pany at Candle produced — tremolite 
asbestos in 1944 and 1945 in the Kobuk 
north of Selawik Lake. 
The product is of high quality and is 


River region 


used largely in the making of chemical 
filters. During the war, part of the 
production was shipped out by air. 
Smaller amounts of long slip-fiber chrys- 
olite asbestos are produced in the same 
area. 

The Arctic Circle Exploration Com- 
pany has also periodically mined jade of 
good quality in the Kobuk River district. 


THE OUTLOOK 


For some time in the future mining 
will undoubtedly continue to be the 
leading industry of the Seward Penin- 
sula. But the program of the Depart- 


ment of Interior for revitalizing the 


reindeer industry and the increased 
production of native handicrafts are 
contributing to a broader 
Both of 


developed can be 


economy. 


these industries if properly 
instrumental in the 
rehabilitation of the native population. 
Commercial fishing has been overlooked 
in the past as a source of income prin- 
because of better and 


cipally more 
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accessible fishing waters in Bristol Bay 
and the Gulf of Alaska. 
fish resources ol Bering Sea needs to be 


A survey of the 


made with a view to possible develop- 
Cod, 


salmon, herring, king crab, and shrimp 


ment of this industry. halibut, 


all are known in these waters. Com- 
mercial marketing of fish from the Nome 
area might well provide a return cargo 
to the States and thereby aid in reducing 
the high shipping rates now in effect. 

The strategic importance of this area 
should not be minimized. During World 
War II, Marks Field at Nome served as 





FIGURE 8. 
tions maintained by the Air Force 
Service during the war. 
the foreground was formerly occupied by the 


One of the outpost weather sta- 
Weather 


The long building in 


Reindeer Service. This station was located 
70 miles north of Nome in the heart of the 
peninsula. 
the last American stop for planes being 
ferried from the United States to the 
Russian air base at Velkal on the Gull of 
Anadyr. Isolated weather stations which 
were set up on the peninsula to provide 
a more complete pattern of hourly re- 
ports for the Air Weather Service con- 
tributed not only to improvements in 
the forecasting of Arctic weather but 
also to the rather meager climatological 
records of this area. 

The position of the Seward Peninsula 
opposite Siberia’s Chukotski Peninsula 


renders it especially significant in the 
present pattern of hemisphere delense 


in the Arctic. 
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GEOGRAPHY OF THE FRUIT INDUSTRY 
OF YAKIMA VALLEY, WASHINGTON 


Elbert Ie. Miller and Richard M. Ilighsmith, Jr. 


HE drainage basin of the Yakima 
(pronounced YAK-i-mah) Val- 
ley extending diagonally 

South Central Washington, 
contains an area of 5,970 square miles 


through 


of which about 9 per cent is trrigated. 
Yet within the 400,000 acres of irrigated 
land are planted a sufficient number of 
fruit trees to make Yakima County the 
leading agricultural county of the state 
of Washington and to place it among the 
five leading counties of the nation in 
income from agricultural products, rank- 
ing first in apples and pears, third in 
cherries, and eighth in peaches. Farmers 
in the county receive nearly $50,000,000 
income from fruit alone, and other crops 
bring the total farm income to 
$118,000,000. 

The term ‘Yakima Valley” 


in this paper will include only the irri- 


as used 


gated portion of the drainage basin of 
the Yakima 
Benton counties. 


River in Yakima and 


This is not a single 
basin, but a series of basins each sep- 
arated from the others by anticlines 
of the underlying basaltic lava flows. 
The narrow water gaps that the Yakima 
River has cut through these east-west 
ridges are the only connections between 
these basins. The basins and tributary 
valleys in the vicinity of the city of 
Yakima are known as the Upper Valley; 
those within the larger valley to the 
southeast of Union Gap are known as 
the Lower Valley. The Lower Valley 
is sharply terminated a short distance 
northeast of Benton City 
valley 


where the 
narrows and the river passes 
through a section of rocky broken land, 
bounded on the south by the = steep 


escarpment of Horse Heaven Plateau 
and on the north by the gradual ascent 
to Rattlesnake Hills. 


CLIMATE 


The arid climate of the Yakima Valley 
is quite pleasant and healthful and is 
especially favorable to the growing of 
fruit. Although it is essentially conti- 
nental in character, due to the inland 
location of the area, the moderating 
effects of the Pacific Ocean are not 
entirely blocked off by the Cascade 
Mountains. The eastern mountain 
masses generally protect the basins from 
the westward movement of cold polar 
continental air from the Great Plains. 


Winters are moderate 


thus generally 
with only occasional sub-zero weather. 
The mean January 
Yakima is 28.4° F. and of Prosser in the 
Lower Valley, 31.5° F. 
with varving warm periods may be 
expected from September through April. 
Because of the dry 


temperature of 


Freezing weather 


atmosphere, low 
winter temperatures cause little damage ; 
in fact, moderate freezing is welcomed 
by the orchardists because it helps to 
control injurious insects and provides 
the chilling requirements necessary for 
fruit trees to complete their dormancy 
before blossoming time. 

Summers are warm and exceedingly 


dry. The mean July 


temperature is 
about 73 degrees, but temperatures of 
95 degrees or more may be expected 
during the afternoons of about one third 
of the days in July and August. Nights 
are relatively cool. Rapid radiation in 
the dry atmosphere aided by the moun- 
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tain breezes often causes a diurnal range 
of 30 to 40 degrees. 
The 


days at Yakima and 187 days at Prosser. 


growing season averages 193 
Though records show that the Yakima 
growing season is longer than that of 
Sunnyside or Prosser, spring actually 
comes to the Lower Valley about ten 
days earlier than to the Upper Valley, 
and average spring temperatures are 
warmer in the Lower Vallev. However, 
frosty nights which occasionally follow 
early warm periods in the Lower Valley 


GENERALIZED 


YAKIMA 


FIGURE 1 


shorten the length of the frost-free 


season. Of all the temperature factors, 


late spring frosts are most critical to 


the orchardist and there are marked 


differences in frost hazards over short 


distances. Steep slopes afford good air 


drainage and lessen the frost hazard; 


for this reason slope land is most 


favorable for the production of fruit 


(Figure 2). The effectiveness of the 
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growing season is determined by the 
length of the day and amount of sun- 
shine received, the valley ranking high 
in both. Ejighty-eight per cent of the 
possible sunshine and 14 to 15 hour 
days during July favor crop growth. 
Average annual precipitation is 8.15 
Yakima 


Irrigation is essential for crop 


inches at and 7.6 inches at 
Prosser. 
growth since only 30 per cent of the 
precipitation falls between April 1 and 
September 1. 


Weather elements of primary interest 


TOPOGRAPHY 


Physical features and urban centers of the Yakima Valley area. 


to the orchardists are snowfall in the 
mountains as a source of water, preva- 
lence and velocity of winds, late spring 
heat (in 
The 


offers a 


frosts, and excessive summer 
the apple grower). 
Yakima 


service 


the case ol 
Weather 


complete torecast 


Bureau at 
including 
spring frost warnings, wind predictions 
weather 


for spray weather, and a daily 


forecast. 


~ 
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SOILS 


The predominant soil of the Yakima 
Vallev is a fine textured volcanic ash 
ranging from two to eight feet in depth, 
usually underlain with gravel from de- 
composed basalt. Other types are allu- 
vial loams, and silt and sand loams. 
Varying depths of soil and coarseness of 
subsoils are to be found but most are 
suitable for orchards. The soils, devel- 
oped under conditions of scant rainfall, 
are high in mineral salts since little 
leaching has occurred. The surface, 
usually natural 
drainage and, under proper management 


rolling, affords good 


in the use of irrigation water, all of the 
principal soils will produce high vields. 
A few small areas of saline or alkaline 
soils are scattered throughout the low- 


lands but are not used for orchards. 


[IRRIGATION 


The first diversion of water for irri- 
gation was made in 1867 but not until 
1895 was there any attempt at com- 
mercial fruit growing. The Northern 
Pacific Railroad had been constructed 
through the Yakima Valley to the Pacific 
Coast by 1888 and provided access to a 
market for the fruit. 

The all-important storage of water 
by the government dams was _ possible 
only by impounding the flood waters at 
the head of the Yakima River and its 
tributaries. This was accomplished by 
the construction of six large reservoirs 
(Figure 3). During the summer, storage 
water released from these reservoirs into 
the river system is carried in the river 
channels to the various dams_ which 
divert water into the canals. Through 
a system of lateral canals and ditches 
and with the aid of booster pumps tor 
the higher levels, water is carried to all 


ol the irrigable land. 
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THE Fruit INDUSTRY 


Krom the beginning of commercial 
irrigation in the Yakima Valley, fruit 
production has been of major impor- 
tance (Figure 4). Fruit trees now oc- 
cupy approximately 20 per cent of the 
total irrigated acreage, ranging from 
75 per cent in the Tieton District to 12 
per cent in the Lower Valley. The 
largest planting of trees occurred during 
the decade 1905-1915. 

The present pattern is largely the 
result of the experience of growers in 
locating their orchards in areas which 
have suitable soils, climatic conditions, 
and available water. Changes are still 
occurring, many consisting of changes 
from one type of fruit to another. In 
the Lower Valley, once important in 
apple production, there has been a de- 
cided change to soft fruits (stone fruits). 
Unfavorable soil conditions and exces- 
sive summer heat accompanied by heavy 
infestations of codling moths were major 
factors in eliminating profitable apple 
growing. On the other hand, hot sum- 
mer weather is favorable for the soft 
fruits, and codling moths do not harm 
them. 

The Upper Valley with its maximum 
of rolling topography is best suited to 
the requirements of orchards. In the 
Lower Valley, which has a large per cent 
of level land, orchards are confined to 
the slope land where air drainage mini- 
mizes the frost danger during the blos- 
soming period. Plantings of stone-fruit 
trees are also being made on the newly 
developed Roza Project (Figures 1 and 
5 

Fruit farms are generally small, the 
majority ranging from five to 20 acres. 
Large capital investments and intensive 
operations limit the acreage that can 
be handled by the individual fruit 
grower. Fruit farms are characterized 


by extreme specialization, with crops 
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other than fruit seldom being grown. 


As fruit farming is ill suited to tenancy, 
their 


most orchards are operated by 


there is a growing 
better 


the 


although 
the 
concentrated in 


owner;rs, 


tendency for lands to be 


hands of larger 
operators and companies. 
FRUIT 


VARIETIES OI AND 


AREAS OF PRODUCTION 


Approximately 40 per cent of the fruit 
trees in the Yakima Valley are apples, 
with about four-fifths of this total in the 


Upper Valley. From the beginning, 
financial success in apple growing has 
been contingent upon the production 
of high grade fruit. The use of com- 


mercial fertilizer, hand pruning, thin- 


ning, spraying, and the wrapping of 


each apple in a waxed paper is expen- 
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sive but has made ‘‘ Washington Apples”’ 
synonymous with quality. Many varie 
ties are grown but the Winesap is the 
leader. Delicious ranks second; other 
major varieties include Jonathan, Rome 
Beauty, and Yellow Newton. 

The operating capital requirements 
are greater for apples than for any other 
fruit because of the expense of thinning, 
spraying, packing, and storing. During 
the depression years, the cost of grow 
ing, harvesting, and packing apples was 
about $1.00 to $1.25 per packed box 
1943 


made 


These costs rose to about $1.40 in 
and 1944 
by Washington College 
$2.00 in 1946 1947 
estimates of growers and buyers in the 
Yakima Valley. 


from a low of 60 cents during the De- 


according to a study 


State and to 


and according to 


Prices have varied 


typical of the orchard land, « per ially on the Tieton Plateau 








(GEOGRAPHY OF THE FRUIT 





Tieton Stor 
reclamation in the 
snow in the mountains ts 
man-made lake behind the earth 
tructure and re lea ed as needed 
the highly produc 
Photograph 
Bureau of Reclamation 


FIGURE 3 Phi 
tells the 
Water 
stored in a 
and rock-filled 
to the canal 


photograph ol 
age Dam story of 


West 


from 


tem to rve 
once desert waste 
of | Ss 


tive land 


( ourtes' 


pression to an average otf $3.00 in 1946. 


lor this reason, during the depression 


vears of 1931 to 1935 some growers 
could not stand the financial pressure 
and a number of trees were pulled, 
mainly old trees in) undesirable loca 
tions and unprofitable varieties. Grow 
ers in the Upper Valley were barely 
able to make a living and hold thei 
orchards Lower Valley orchards, al 
ways less profitable, were largely up 
rooted during this” period In 1939 


prices began to increase and during the 


war years there were unprecedented 


demands \s a result, the apple Ol 


chards are again on a profitable basis 


Sut few new. orchards 


the 


were planted 


during war period because of a 


combination of factors: (1) uncertainty 
as to the future of apples, (2) hesitancy 
of growers with old orchards to replant 
while prices are high, and (3) a shortage 
of nursery stock. 


Consequently, grow 


ers are far behind on 


old 


removed, there is a small net decline in 


plantings and, 


because some orchards are being 


acreage of apples 
Pear orchards occupy about halt as 


much acreage as apple orchards 
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majority ol orchards are in 


the pear 
the | ppet Valley, 
trations immediately 
Yakima Selah. 


distribution of pear 


the greatest concen- 
being west ol 
and near The general 
trees in the same 
area as apple trees is partly explained 
by the practice of many orchardists of 
fillers the 


rows of young apple trees, because they 


planting pears as between 


bear at a yvounger ave than apple trees 
and a number of crops can be harvested 
before the pear trees begin to crowd the 
apple trees Because of the age of pres- 
ent producing trees, unless large plant- 
ings are made the number of pear trees 
will decline in the tuture. 

During the depression years pear Or 
chards replaced apple orchards in sey 


eral areas, where 


particularly apples 


had formerly been raised in the Lower 


Valley 


allowed Lo 


In some cases, pear fillers were 


remain as permanent trees. 


Because of resistance to winter killing, 


spring frosts, and codling moth infesta 
tions, pears are better adapted to some 
localities than apples. 


Jartlett pears are by far the 


most 


common variety, accounting for almost 


sv per cent ol the total acreage. D’An 


jou, Winter Nelis, klemish Beauty, and 
Bose comprise the majority of the re 
maining plantings 

About 15 per cent ol the fruit land 
is devoted to peaches, which have be 
come a very popular fruit during the 
past lew vears As trees become avail 


able, expansion in plantings is expected 


for several reasons: (1) ideal natural 


conditions for high quality” treestone 


varieties, (2) expanding demand not only 
for fresh truit and canning but also for 
quick freezing, and (3) new lands in 
the Roza Project suitable for the growth 
of peaches. Because peach trees blos 
som early in the spring, they are ordi 
narily subject to greater damage from 
They 


frost than most other fruits. 


are, 


therefore, concentrated in sections hav- 
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ing good air drainage, few frost pockets, 
and a long, hot, dry summer. At the 
present time peach orchards are con- 
centrated in the upper part of the 
Lower Valley, but plantings are being 
made on the Roza Project. 

The Elberta peach is the standard 
variety, and the Hale is second in popu- 
larity. Miscellaneous varieties include 
Slappys, Gold Medal, and Golden Jubi- 
lee, but recent plantings are confined to 
the large, early ripening varieties of 
Elberta and Hale. 

Prior to 1930 there were few commer- 


Yakima 


Some apple growers had a few 


cial cherry orchards in_ the 
Valley. 
trees around their houses and along the 
margins of their orchards, selling the 
fruit to buyers to be shipped to the 
coast for the fresh market. The money 
that the grower received came at the 
right time to finance apple thinning and 
defi- 


nite place in the local economy, being 


spraying. Now, cherries have a 


grown for the fresh market, canning, 


brining fer maraschino, and quick freez- 
ing. Trees are rather uniformly scat- 
tered throughout the Upper and Lower 
Valleys on the slope land, but most of 
the younger trees are in the Lower 


Valley. 


production will be from that area. 


Within a few years the major 


Sweet varieties are grown almost en- 
The 


counting for over 50 per cent of all 


tirely. Bing predominates, ac- 
cherry trees and is almost the only one 


Royal 


mara- 


to be found in new plantings. 
Anne, which is often brined for 
schino cherries, ranks second and Lam- 
bert ranks third in popularity. 
The major concentration of apricot 
where 
1920. 
Ordinarily, the warmer temperatures of 


trees is on the Tieton Plateau 


commercial production began in 


lower elevations are more favorable for 


apricots since they are the earliest 


blooming of all deciduous fruit trees. 


Although the Tieton Plateau is gen- 
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erally cooler, it has excellent air drainage 
and apricot orchards are planted only 
The 


trees are often used as fillers in apple 


in the most favored locations. 


they begin bearing 
Dur- 
ing the 1930's, growers were reluctant 


orchards because 


when only three or four years old. 
to pull the fillers because they were 
making more money from apricots than 
from apples, and many are still pro- 
Recent 
largely in the recognized soft fruit areas 


ducing. plantings have been 


of the Lower Valley and on the Roza 


Division where elevations are lower, 





FIGURE 4. 
Near the rolling foothills in the distance the 


In the foreground are peach trees 


taller cherry trees may be seen, all irrigated 
from a lateral of the Sunnyside Canal. (Photo- 
graph: Courtesy of Yakima Chamber of Com 
merce 


temperatures are warmer, and where 
frost drainage is good. 

Morpark and Tilton are the favored 
varieties, the latter grown for canning 
and the former for the fresh market and 
canning. The percentage of Morparks 
is increasing. 

Prunes and plums are becoming com 
mercially important in the northwestern 
part of the Lower Valley. A number ef 


varieties are grown, but the greatest 
demand is for the Early Italian Prune. 
At present, the crop is sold fresh, but 
this variety is in demand by canneries 
which will take the excess as production 


expands. 
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SEASONAL ACTIVITIES IN 
FRUIT FARMING 


Orchardists normally do their heaviest 


cultivation in the late fall, after harvest. 


It commonly consists of a deep double- 





Main canal of the Roza Division. 


FIGURE 5 
This canal is about 100 miles long; when com- 
pleted this division will add 72,000 acres to the 


Yakima project. The cabin at the left is typical 
of the many on the recently developed lands. 
(Photograph: Courtesy of U. S 
Reclamation 


Bureau of 


discing. Owners of large acreages have 
their own tractors, but in each com- 
munity there are custom operators who 
specialize in field work. After the first 
freeze of late fall, the sap is down and 
pruning begins. Each variety of fruit 
is pruned in a different manner, but the 
object is always the same: to produce 
a maximum of quality fruit and to keep 
the trees healthy. Pruning influences 
the set of fruit and the strength of the 
tree, and can be used to distribute the 
crop over the bearing surfaces, thus 
reducing limb breakage to a minimum. 
Sunshine is a major requirement for 
coloration. By 


thinning out excess 


branches and twigs, and trimming back 
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those necessary, the tree is kept open 
and the ripening and color development 
After 
pruning, a tractor operated brush rake 
is used to gather up the twigs and limbs 
and pull them to the edge of the orchard 
for burning. 


of the fruit is more uniform. 


Larger limbs may be 
trimmed for the winter fuel. 

As soon as the ground becomes firm, 
preparations are made for irrigation 
which is started the first of April. 
Ditches are made between the trees, 
wooden flumes or open ditch laterals 
are repaired, or concrete tile may be 
laid. Cover crops are planted between 
the trees and, just before the trees 
bloom, the dormant spray of lime and 
Normally, this 


is the only spray applied to soft fruits. 


sulfur in oil is applied. 


Apples, however, must be kept covered 
with spray material (usually arsenate of 
lead) from the time they form until 
midsummer. Usually, they are sprayed 
from four to ten times, depending on 
temperature, location of the orchard, 
freedom from worms in the surrounding 
orchards, rain, etc. Spraying must stop 
in time so that the poisonous residues 
can be removed by washing materials at 
packing time. Since the War the major- 
ity of the growers are using DDT for 
With it, only three 
or four covers are needed. It is ex- 


the cover sprays. 


pected that this will lower operation 
costs considerably . 

As the trees begin to blossom, hun- 
dreds of. beehives are scattered through 
the orchards to aid in pollination. These 
are owned by beekeepers who move 
them from orchard to orchard as differ- 
ent varieties of fruit begin to blossom. 
Generally, pollenizing varieties of trees 
are planted throughout the orchard, or 
limbs may be cut from pollenizers and 
placed in barrels throughout the orchard. 

During June and early July, the apples 
must be thinned, spacing them at dis- 


tances of six to eight inches on the 
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This 


promotes 


limb. allows room for growth, 


coloring, and permits the 


spray materials to cover every 


the fruit. 


part ol 
Cherries are the first fruit to ripen; 
Valley 
week 
The filled 


cherry lugs are hauled to the shed for 


picking begins in the Lower 


about June tenth and about a 


later in the | pper Valley. 


sorting and packing within a few hours 
Pick- 


ers are paid by the pound (from 1 to 2 


to prevent bruising and spoilage. 


cents per pound in normal times) and 
can average 250 to 500 pounds per day. 


July 


Apricot harvest begins about 
first in the Lower Valley and continues 
throughout the month. As this fruit 
ripens unevenly, it is necessary to color 
pick and for this reason most growers 
results by 


Many 


four times to get 


get better paving on the 
pic ked 


all the fruit 


hourly basis. trees are 
three or 
at the proper stage of ripeness. 

Early varieties of peaches begin 
ripening during the latter part of July. 
Until frost, there is a continual supply of 
peaches, but the peak season is in the 
latter part of August. Color picking is 


A_ picker 


can gather from 25 to 50 bushels per 


necessary as with apricots. 


day. Peaches for the fresh market are 





FIGURE 6 
cannery. 


These pears will go to a Yakima 
Note the care with which the man is 
emptying the picking bag to prevent bruising 


the fruit (Photograph: Courtesy of Yakima 


Chamber of Commerce 
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picked rather green, wrapped in waxed 


tissue paper, loaded on_ refrigerated 
cars or trucks, and shipped to all parts 
of the United States. 

Pears are unlike other fruits in that 
they attain their highest sugar content 
and quality if allowed to ripen off the 
tree. Picking begins during the latter 
part of August (Figure 6). Late varie 
ties are often put into cold storage to 
delay ripening until winter. Bartletts 
are usually canned and, while many 
are allowed to ripen immediately, some 
are put into cold storage to hold until 
The 
season lasts about two months. 
late August 


trucked directly to Seattle to be 


they can be canned. canning 


Prunes 


ripen in and are often 


sold 
on the fresh market. 

The criteria used for determining the 
maturity of apples are color, firmness, 


and ease of separation from the fruit 


spur. Frequently, apples will separate 


from the fruit spur before they have 


fully colored or ripened and will drop 


to the ground and become bruised. 


These apples are almost a total loss to 
the grower because if packed with other 
fruit, the bruised spot will soon decay 
and spoil adjacent apples in the box. 


kor this reason, apples are never 


gathered from the ground except for 


immediate use. Loss from drop has 


been known to reach 90 per cent. Re 
cently, a hormone spray has been 
developed to prevent drop until apples 
are fully ripened. It is now being used 
by about 8&5 per cent of the growers. 
The method is to spray the trees with 
the hormone spray about three weeks 
before harvest. 

The Jonathan is the first variety to 
begins about the 


ripen, and picking 


first week in September. It is necessary 


to color pick Jonathans; Delicious, 


which is the second variety to ripen, 


may or may not be color picked depend 


ing on weather conditions during the 
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latter part of the season. Warm days 
and cool nights promote coloring. Har- 
vest of Winesaps begins about the last 
week in September. These apples are 
noted for their keeping qualities and 
command a good price in both American 
and foreign markets. Apple pickers are 
paid about five cents per box (bushel) in 
normal times, and an average picker can 


gather 100 to 125 boxes per day. 


LABOR SUPPLY 


lor many years the economy of the 
Yakima Valley has been dependent 
upon and adjusted to an abundant 
supply of cheap migrant labor. There 
are between 4000 and 6000 resident 
laborers living permanently in the 
valley who gain their livelihood at farm 
labor. During the peak of the harvest 
season (June through October) an addi- 
tional 15,000 to 20,000 laborers are 
needed. This requirement is met by 
transient workers from all parts of the 
country. Workers begin arriving the 
latter part of March and remain until 
mid-November. Some vacationists 
from nearby coast cities come into the 
valley to work a week or two in the 
fruit harvest, as do many farmers and 
others during the off-season of thet 
Much of the work in 


the canning and packing 


own businesses 
plants is 
supplied by housewives who use this 
means to supplement the family income. 
High school and college students work 
in the fruit harvest to earn extra money. 
kor the most part, however, seasonal 
labor is supplied by migrant workers 
who follow a regular route through the 
country working in the various harvests 
Growers prefer these workers because 
they are more likely to be fast, ex 
perienced, and, most important of all, 
careful with the fruit 

To meet the labor shortage brought 
on by the War, the United States Gov 
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ernment contracted for workers from 
the Mexican Government. These work- 
ers were housed in government camps 
and distributed to the farmer through 
Another 
source of labor since the War is the 


the Labor Extension Service. 


American Mexican from the Southwest. 
Both of these types of workers were 
more commonly used for ‘‘stoop”’ labor, 
such as hoeing and thinning sugar 
beets, rather than for harvesting fruit, 
because the former requires less skill 
During the summer of 
1946 an estimated 2000 American Mexi- 


cans were used. 


and expel en eo. 


Housing facilities and living condi- 
tions for the seasonal laborers are sub- 
standard. The war-time housing 


situation has made the problem more 


Tourist courts that formerly 


acute. 





FIiGURI Migrant workers’ cabins which 
ire typical of only a few of the largest orchards. 
Uusually workers are forced to live in tents, 
trailer or rented auto cabins 


catered to the seasonal worker trade 
are now occupied by permanent resi 
dents. In manvy cases, migrant workers 
find it necessary to pitch tents in the 
orchards or use trailers. Cabins are 
provided in a number of the larger 
orchards, a practice which will un 
doubtedly become more common. be 
cause it will tend to insure a supply of 
workers (Figure 7 (sreater diversifica 
tion of fruit crops will also help to 


alleviate the labor shortage 
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ACREAGE, PRODUCTION, AND INCOME 


Statistics on acreage, production, costs 
of production, and per acre income are 
difficult to obtain and when obtainable 
are often not reliable because of in- 
sufficient information, lack of records 
kept by farmers, reluctance of farmers 
to disclose information, and many other 
factors. 

The following statistics are based on 
(1) United States Census figures for 
Yakima County, (2) the average number 
of trees per acre of a large number of 
orchards, and (3) information from 
several growers who operate large acre- 
ages. As has been stated before, there 
are very few apple or pear orchards and 
not many soft fruit orchards in the 
southern part of the Lower Valley. 
Therefore, acreage and production fig- 
ures are for Yakima County only and 
are slightly less than the total for 


Yakima Valley. 


Fruit No.of _Average Approximate 
Type “een No.of Trees| Acreage in 
7 Per Acre 1045 

Apples 5 -| 1,240,471 30 41,350 
Pears. -| 1,140,183 80 14,250 
Peaches 629,662 100 6,300 
Cherries 187,061 30 6,200 
Apricots 227,045 100 2,300 


It should be kept in mind that the 
acreage figures probably give a greater 
total than there are acres of orchard in 
the valley due to the practice of planting 
filler trees so that the grower will have 
an income in a shorter period of time. 

Net income varies considerably among 
growers and from year to year, depend- 
ing mainly on cost of production, vield, 
time of selling, and many other factors. 
Selling prices of apples have varied con- 


siderably during the past from a low of 


60 cents to 75 cents per packed box dur- 
ing the depression years to a high of 
about $3.00 in 1946. Net income has 
varied in a corresponding manner from 


a loss of 30 cents during the depression 
to a gain of 90 cents per packed box in 


1946. 


variation with the time of selling, so 


In 1947, income has shown great 


that while some growers may experience 
a net income of 30 cents per box, others 
who have held their crop (or a part of 
it) until February and March of 1948 
will undoubtedly sustain losses. 

Selling prices and incomes from the 
other fruits have also varied but have 
usually yielded a profit to the grower. 
Prices of cherries have varied from 
3 cents to 15 cents per pound, for the 
other fruits from $10.00 to $200.00 pet 
ton. 

A number of factors besides the ob 
vious one of acreage have influenced 
the total amount of fruit produced in 
the valley. For example, during years 
when labor is expensive or difficult to 
obtain, pruning, thinning, and other field 
work may not be properly done and 
lower vields per acre will result. Cost 
of fertilizer is another variable which is 
important. Temperature affects vields 
through freezing of blossoms and through 
insect damage. Hail, wind, and rain 
are other weather elements that) may 
lower vields. 


The following data show production 





FIGURE 8. 
prior to sorting and packing. Hundreds of peo 
ple are employed in the packing houses, most of 


which do custom packing. (Photograph: Cour 
tesv of Yakima Chamber of Commerce. 


Dumping apples in the washer 
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in 1945. 


ber of the better orchards of the area. 


Averages are those of a num- 


Frail (verage Average Total Yield 
phe Yield Yield f Yakima 
o Per Tree Per Acre County 

Apples 20 bu 15 tons 12,982,310 bu 
Apricots 160 lbs & tons 16,216,222 lbs 
Cherries 500 Ibs 8 tons 16,245,341 lbs 
Peaches 200 Ibs 10 tons 1,712,496 bu 
Pears 500 Ibs 20 tons 4.777.067 bu 


MARKETING 


Growers have three main market out- 
lets for their fruit: fresh market, can- 
neries, and quick freezing. Because of 


certain qualities, some varieties are 
grown specifically for one market, others 
for all 
are commonly sold on the fresh market. 

Fruit be 


Most important are the numer- 


three. Early ripening varieties 


may marketed in several 
Ways. 
ous coOperative and private concerns 
which sell fruit on a commission basis, 
commission 


States. 


directly 
the 


consigning it 
all 


( oOperative fruit 


to 


merchants over United 


Two large growers 
associations market pears and apples. 
Three canneries in Yakima and one in 
Sunnyside utilize soft fruits and pears, 


Zillah, 


Grandview, and Sunnyside are process- 


and quick freezing plants in 


ing a portion of all the major varieties. 


Chain grocery stores and canneries in 


coastal cities also buy fruit and there 


are many independent truckers who 


market a small portion of the local out- 


put in nearby non-producing areas of 
the Northwest. The city of Yakima 
(population 33,000) is noted for its 
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‘*Produce Row,"’ a mile and a half of 


packing houses (Figure 8), canneries, 
refrigerated warehouses, and processing 
plants. 


SUMMARY 


The Yakima Valley is one of the most 
important fruit growing regions of the 
United States. Geographic factors which 
are of primary importance in the pro- 
duction of fruit here are air drainage, 
available water from nearby mountain 
out the cold 
winds of continental United States, long 


areas, mountains to shut 


summer days, high percentage of sun- 
shine, rich loamy soils, good drainage, 
large amounts of slope land, dry sum- 
mers, cool nights in autumn to help 
the fruit, 


color minimum 


of 


days of windy weather during the grow- 


number 


ing season, and relatively few late spring 
frosts to kill Other factors 
which are also important are marketing 


blossoms. 


associations, high uniform quality of 
fruit, low cost of raw land, cheap water 
from government projects, available 
labor supply, co6peration of government 
agencies, and good transportation sys- 
tems. 

Present trends in the valley seem to 
be toward (1) increased acreage under 
irrigation, (2) reduction in apple acreage, 
(3) more plantings in soft fruits, (4) 
greater sales of fruits to canneries and 
quick freezing plants and less depend- 
ence upon the fresh market, (5) larger 
land holdings in a few cases, and (6) a 
more permanent labor supply concen- 
but with a 
continuance of seasonal migratory labor. 


trated in urban centers, 











THE MAGNESIUM INDUSTRY 


Edward E. Keso and Huber Self 


URING the past thirty years 
considerable progress has been 
made in the application of sci- 
entific principles in the field of metal- 
Much of the recent 
has been directed not only to the im- 


lurgy. research 
proved uses of various alloys but also to 
finding new uses of known, but little 
used, metals. 

Although the existence of magnesium 
has been known since 1808, its pos- 
sibilities for use in industry was not 
discovered until the last thirty-five 
years, with most of its uses coming in 
recent times. Each new year added 
new lists of products made from this 
metal. 

Many magnesium 
only with World War II because it was 


about 1941 when it appeared on the 


people associate 


government lists as one of the materials 
most critical in supply. The increasing 
use of magnesium alloys in numerous 
industrial fields, especially in the air- 
craft industry during the war, merely 
focused attention upon this ultra light 
metal. In most respects magnesium 1s 
like any other metal. It can be cast 
and wrought, welded and riveted, 
formed and machined. It is strong and 
sound. As an alloy it has proved its 
worth when light weight was desirable. 
It is unique in that of all metals suit- 
able for manufacturing it is the lightest 
in weight and the easiest structural metal 
to machine. Its source of supply may 


be said to be unlimited. 


HISTORY AND DEVELOPMENT 
OF THE INDUSTRY 


Metallic 


duced by Davey, who gave a detailed 


magnesium was first pro- 


report on his researches in “ Electro- 
chemical Researches on the Decomposi- 
tion of the Earths” in 1808. After 


many unsuccessful attempts, he finally 
succeeded in producing the amalgams 
of calcium, barium, strontium, and mag- 
nesium, and in isolating the metals by 
distilling off the mercury. As in_ the 
case of the alkali metals, he named 
these alkaline earth metals after their 
strontia, chalk, and 


oxides—baryta, 


magnesia—and called them barium, 
strontium, calcium, and magnesium. At 
that time the word ‘‘magnesium”’ was 
used to denote manganese. 

In 1828 Bussy submitted to the Aca- 
demic Royale a sample of magnesium 
which he reducing 
chloride 


potassium. In 1830 Liebig confirmed 


had produced by 
anhydrous magnesium from 
the results of Bussy’s experiments, and 
produced anhydrous magnesium chloride 
by fusing the hydrated chloride with 
ammonium chloride. 

The real founder of our present mag- 
nesium industry, however, was Robert 
3unsen, who in 1852, produced mag 
nesium from molten magnesium chloride 
by electrolysis. For producing large 
quantities of metal, Sainte-Claire Deville 
and Caron, in 1857, resorted to the re 
duction of the anhydrous magnesium 
chloride with sodium. They were the 
first to distill magnesium in a current 
of hydrogen in order to obtain a pure 
metal. 

Industrial development in the produc 
tion of magnesium was begun on a mod 
est scale toward the close of the last 
century, when small quantities intended 
for pyrotechnic purposes were produced 


by the process ot Sainte-Claire Deville 


| 
| 
| 


and Caron in France, England, and the 
United States, 


Germany. 


and by electrolysis in 


The occurrence of carnallite, 
which contains unusual magnesium salts, 


such as kieserite (sulfur), in the Stasztfurt 


area, where it was easily mined. en- 


couraged the Germans to improve the 
electrolytic method which they soon 
found superior to the chemical reduc- 
They 


magnesium plant in 


the first 


1886, 


tion methods. installed 
electrolytic 
and by continued improvement of the 


held the 


production until recent years. 


processes involved, lead in 


As long 


as magnesium was used solely in the 


form of powder, strip, or wire for pyro- 


technic purposes, or as an unimportant 


alloving constituent of other metals, 


mainly aluminum base alloys, there was 


no inducement to consider large scale 


commercial production. However, after 


1909, when the first magnesium base 
alloy proper was exhibited under the 
trademark ‘“‘Elektronmetal”’ at the In- 


ternational Aircraft Exposition in Frank- 
fort by the Chemische Fabrik Grieshein 
Elektron, (one of the parent companies 
of the [.G. the 


infant aircraft was provided 


Gsarbenindustrie A.G.), 
industry 


with a new construction material which 


gave promise of valuable use in the 
future. 

The first world war, 1914-1918, with 
the consequent sudden closing of the 


more important trade channels, led to 
the exploitation of all available national 
home resources. Germany in particular, 
owing to her exclusion from the markets 
of the world, was compelled to use all 
of her resources, and attempted to 
make more use of the infant magnesium 
the United 


England and 


had 


their supply 


industry. 


States, who previously imported 


most of from Germany, 


also, were forced to consider their own 
needs for the future. 

Since an earlier attempt at Boston to 
introduce the 


magnesium industry in 
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America had not been entirely success- 
ful, the American magnesium industry 
really dates from 1915, when the General 
Electric Company at Schenectady, New 
York, became the first producer. The 
Norton Laboratories at Nashua, New 
York, and later at Lockport, New York, 
and the Electric Reduction Company 
of New York City 
magnesium during 
1915. 


Company, Ltd., at 


likewise produced 
the latter part of 
The Shawinigan Electro Metals 
Falls, 


same 


Shawinigan 
the 
Several new companies appeared 


Canada, began production 
year. 
within the next few years, but by 1920 


only two remained— The American Mag- 


nesium Corporation and The Dow 
Chemical Company. The entry of the 
Dow Chemical Company at Midland, 


Michigan, into the magnesium industry 
in 1916 was due primarily to the abun- 
dant supply of magnesium chloride in 
the the 
materials for its various chemical proc- 


salt brine which formed raw 


esses. Technical difficulties in the early 
stages kept the Dow production very 
low, but the development of an improved 
electrolytic cell proved more satisfac- 
tory, and from the new plants, con- 
structed in 1920, production caught up 
with the demand for magnesium. 
Production on a _ small scale was 
again started in 1921, but the demand 
the 


tariff of 1922 partially eliminated foreign 


continued to be small until after 


competition. In the following period 
many improvements were made, but 
the development of large units could 
not come until the market for mag- 
nesium had been developed toa point 
where large production was _ practical, 
and the price low enough to compete 


with other metals. 


In 1920 and 1921, the protective 
effect of sulfur was discovered, the 
chrome pickle surface treatment was 


invented, manganese alloys were intro- 


duced, and a much better technique of 








298 ECONOMI( 


flux refining was developed. Mag- 
nesium die casting was begun in 1925. 
In 1926 heat treatment of castings was 
introduced. Gas welding was begun 
about 1928, and grain refining by super- 
heating was patented in 1931. 

The prevailing idea that magnesium 
was a ‘“‘German metal,’ and that Ger- 
many was far ahead of the rest of the 
world in magnesium production 

The was 


promoted by the I. G. Farbenindustrie, 


was 
only partially correct. idea 
the original large producer, as a clever 
promotional scheme to help sell their 
metal to the German people in com- 
petition with strong aluminum interests. 
Germany was not richly endowed for 
making magnesium, for her production 
was mainly from dolomite, which is a 
common rock in practically every coun- 
lack of 


power she could hardly be 


try. Because of her electric 
called a 
‘“‘natural’’ country for either aluminum 
the 


proportion of Germany's wartime mag- 


or magnesium. In_ fact, great 


FIGURE 1. 
tesy of The Dow Chemical Company. 





Aerial view of Dow Chemical Company magnesium plant at Freeport, Texas 
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nesium expansion was in Norway and 
in Austria. 

In Germany, magnesium had to face 
strong competition from all other metals, 
particularly from a highly developed 
aluminum industry, and consequently 
magnesium was used only when it was 
the the 


1925 magnesium production in Germany 


best metal for purpose. In 
was about one-tenth that of aluminum. 
However, due to their earlier introduc- 
tion of magnesium into industry and 


continued research in its improvement, 


the Germans did have an early start 
on other countries. 
The Germans made their first suc- 


cessful application to textile machinery 
in 1921, and by 1938 were using 300,000 
pounds of magnesium every month in 
which 


the textile industry alone, 


was 
more than the United States was fabri- 


cating in all forms at that time. They 
made considerable use of magnesium 
for wheels and tor engine and_trans- 


mission housings on trucks and buses. 


(Cour 


‘THE 


Practically all of their passenger cars 
used magnesium oil pumps, fans, and 
pulleys. Other small parts of cars 
were also made of magnesium.  Forg- 


ings, large and small, were in use in 


German aircraft. The German 


army 
also used many cast magnesium wheels 
for their artillery. The utilization of 
magnesium before the beginning of 


World War II was roughly 30 per cent 
in ordinance, 40 per cent in aircraft, and 
30 per cent in industrial and commercial 
uses. 

Development of the magnesium in- 
dustry in the United States was rather 
created the first 


slow. Pyrotechnics 


demand and are primarily responsible 


for starting our industry. For 


years 
the layman was acquainted with mag- 
nesium in the form of flashlight powder. 
Other uses were in a wide variety of 
organic chemicals. The depression in 
America no doubt delayed the extensive 


use of magnesium during that period. 


Krom May 1927 to 1931, the entire 
domestic output of primary magnesium 
was supplied by the Dow Chemical 


Company trom 


magnesium chloride 
recovered as a joint product of its salt 


Midland, Michigan. At the 


close of 1931 the Magnesium Develop- 


wells at 


ment Corporation was organized under a 


joint arrangement between the Alu- 
minum Company of America, and 
the principal foreign producer, the 
I. G. Farbenindustrie, A. G. This 


arrangement combined the experience, 


technique, and patent rights of the 
two companies. Progress by the two 
companies was faster after that time, 


field) of 


intensive 


espe ially in the 


The 


development of 


magnesium 


allovs. and worldwide 
industry 
the 


for its 


the aircraft 


exercised a strong influence on 


production of raw materials 


special needs. As magnesium 


the 


Was a 


light metal, its use in aircralt 


industry was encouraged. 
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On the 


information 


available statistical 
the 


basis ol 


and estimates, world 


production of magnesium at the begin- 


ning of 1939 was as follows: 


Germany about 20,000 tons per year 
England about 5,000 tons per year 
France about 2,500 tons per year 
Japan about 1,000 tons per year 
Russia about 500 tons per year 
Switzerland about 500 tons per year 
United States about 2,500 tons per year 


One of the outstanding effects of the 
growth of the magnesium industry in 
the United States was the rapid decrease 
in the cost of the metal. In 1915 ingot 
magnesium sold tor $5.00 and more per 
pound. By 1932 it 


cents per pound. 


was selling for 30 
A year later the price 
dropped to 26 cents per pound and was 
low 


enough to 


compete with other 


metals. As a comparison with other 
1932, nickel 
for slightly less than $200.00 per cubic 
foot; tin about $100.00; copper about 
$38.00; mag- 
nesium about $30.00; lead about $25.00; 


industrial metals in sold 


$40.00; aluminum about 


zinc about $15.00; and iron about $5.00. 


MAGNESIUM COMPOUNDS 


Because of the 


widely divergent 
supply situation in nonferrous metals, 
users might do well to re-evaluate their 
material selections to take into account 
further availability and cost possibili- 
ties. At present iron and its alloy, steel, 
account for over 90 per cent of all the 
metals used in our present civilization. 
As our supply of high grade iron ore is 
declining at a rapid rate, other ores must 
be used, if possible. Although aluminum 
and magnesium exist in potential abun- 


dance, they are locked up with other 


elements from which they must be 
extracted by the use of electricitv. They 
were, therefore, later than manv other 


metals in coming into commercial use. 
Magnesium is the seventh most abun- 
dant element in the outer part of the 
the third 
metal, 


earth's crust. It is most 


abundant industrial being 


sur- 
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passed only by iron and aluminum. The 
following, condensed from a table from 
the Journal of the Franklin Institute, 
July, 1945, shows that magnesium is 
200 times as plentiful in the earth's crust 
as copper, 500 times as plentiful as zinc, 
and 1000 times as plentiful as lead: 


CONTENTS OF THE ‘‘CRUS OF THE EARTH 


INCLUDING THE LITHOSPHERI ND HyYDROSPHERI 


Mineral Percentage 


Silicon .. 27.720 
Aluminum 8.130 
Iron 5.010 
Calcium 3.630 
Sodium 2.850 
Potassium 2.600 
Magnesium 2.090 
Titanium 0.630 
Manganese 0.100 
Chromium 0.037 
Nickel 0.020 
Vanadium 0.017 
Copper 0.010 
Tungsten 0.005 
Zine 0.004 
Lead 0.002 
Cobalt 0.001 
3oron 0.001 





FIGURE 2. 
is filtered out bv means of these Moore filters in 
Dow’s process for extracting magnesium from 


Precipitated magnesium hydrate 


sea water. 
Company. 


Courtesy of The Dow Chemical 


Magnesium is not only a large con- 
stituent of the earth’s crust but also 
occurs as compounds which find direct 
use in industry or are readily converted 
into other useful compounds. It occurs 


as carbonates, chlorides, sulfates, and 
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silicates. The following table lists the 


more important magnesium compounds, 


their sources, and a few of their uses: 


Magnesium chloride Carnallite Magnesium met 
Brines Rayon 


Oxychloride cement 


Magnseium sulfate Kieserite Pharmaceuticals 
Brines Leather 
Rayon 
Oxysulfate cement 
Magnesiu xide Bru Refractorie 
Pharmaceutical 
Magnesium carbonate Magnesite Pipe covering 
Dolomite Pape 
Paint 
Sil ite \sbes : Retract 
Tak Rubber 
Pharmaceut 
Miscellaneous salts Syntheti Pharmaceuticals 
Insecticides 


The most common magnesium min 
erals are the silicates, serpentine, olivine, 
mica, and pyrexene, which are of world- 
wide occurrence. These are not, how- 
ever, suitable materials for magnesium 
metal manufacture. Also extensive are 
the deposits of dolomite, a mixed cal 
cium-magnesium carbonate, which 
contains molecular proportions of mag- 
nesium carbonate and calcium carbon- 
ate. Dolomite is employed for metal 


manufacture, but the valuable 


most 
material for this purpose is magnesite, 
which is magnesium carbonate, large 
deposits of which occur in various parts 
of the world. It is worked extensively 
in Open quarries, principally for refra 
tories for the steel industry. The world’s 
So We 
Austria, Czechoslovakia, Greece, Man 
chukuo, the U. S. A., and Yugoslavia. 
Secondary producers are Canada, India, 
Australia, and South Africa. 

By far the greatest part of magnesite 
in the United States is found in Cali 


largest producers are the | 


fornia, where eleven counties report 


extensive deposits. Most deposits 


known are associated with = intrusive 


NE OTE AE NE A SR 


THE 


igneous rock, and occur in veins and 


lodes. Stevens County, Washington, 


has large deposits, and it is known to 
Nevada, 


Brucite, rarely 


exist in Arizona, and west 


Texas. found in large 
deposits, contains 41.7 per cent mag- 
nesium. 

The chief sources of magnesium chlo- 
ride and magnesium sulfate are sea water 
and salt brines. Both natural brines or 
solar brines (bitterns) from solar evapo- 
ration of sea water rank high in mineral 
carnallite. The chiet production in the 
United States from well brines is by the 


Dow Chemical Corporation at Midland, 


and Ludington, Michigan, although 
other states may later mine suitable 
brines. 

Sea water contains 3.44 per cent ol 


salts in solution. Of the 3.44 per cent 


nearly 11 per cent is magnesium chlo- 


ride, and 4.36 per cent is magnesium 


These salts are the 


23.580.000 


sulfate. present in 


amount of 


tons in a cubs 


mile of sea water, and their content of 
metallic magnesium is estimated at more 


than 5,600,000 tons. Raw materials for 


the manutacture ol metals 


magnesium 
are theretore so widespread and plentitul 
that no future supply problem should 
eXISt 


METHODS OF PRODUCTION 


In the earliest stages, production of 


magnesium was primarily a laboratory 
curiosity. The first process carried out 
that the 


Magnesiumfabrik at 


industrially was evolved by 


Aluminum und 
Hemelingen, neat 


drated 


Bremen, who dehy 


carnallite (large quantities of 


which are 


mined in Germany), by melt 


ing and electrolysis. Later this method, 


further the 


developed by Chemische 
Fabrik Griesheim-Elektron, who used it 


in Bitterfield, 


was tor vears the 


many 
only industrial method used in produc 
ing magnesium 


Krom 1940 to 1942 four basic processes 
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were used to speed up the production of 
The 
the electrolytic reduction of magnesium 
chloride 


magnesium: (1) Dow process for 


from brine and sea 


water; 


(2) The electrolytic reduction of mag- 
> 
3d 


nesium chloride from various ores; ( 
The thermal reduction of dolomite by 
ferro-silicon; and, (4) The carbothermic 
reduction of magnesium oxide. 

The sea water process, in reality an 
adaptation of the one already in use on 
the natural brines in Michigan, consists 
the with 
lime to precipitate magnesium hydrox- 


basically of treating water 
ide, followed by the subsequent treat- 
ment of the hydrate with hydrochloric 
acid, which reconverts it to magnesium 
much 
This evaporated 
and the dry magnesium chloride became 
the ‘‘feed’’ for the 
The electrolytic reduction of magnesium 
chloride 


chloride in a more concentrated 


solution. was then 


electrolytic cells. 


from various ores was similar 
to earlier processes with improvements 
in the recovery of magnesium from these 
ores 

The thermal processes, which dispense 
with the complicated pretreatment of 
the raw materials for electrolysis, remove 


the limitations which it imposes on the 


producing unit. Since the reaction of 
these reducing agents with the mag- 
nesium containing raw materials take 


place above the boiling point ol mag- 
nesium, the metal can be separated from 
the residue by distillation, and be con- 
densed in solid or liquid form. 


In recent vears magnesium produc- 


tion in the United States has been 
chiefly by two processes: | 1) Klectroly - 
sis of magnesium chloride; (2) Thermal 


reduction of magnesium oxide. The raw 
materials from which the chloride and 


oxide are obtained 


are underground 
brines, sea water, waste liquors from 
potash manufacture, and ores contain- 
ing magnesium, dolomite 


United 


principally 


and magnesite. In the States 
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about 80 per cent of the magnesium is 
now produced by electrolysis, chiefly 
by the process of the Dow Chemical 
Company. Another electrolytic process, 
the “‘MEL” method, developed by the 
British Magnesium Electron Ltd., under 
German patents, has also been used in 
the United States since 1942. 

The thermal reduction processes now 
used also fall into two groups—the car- 
bothermal or ‘* Hansgirg”’ 


the 


process, and 


ferrosilicon or ‘‘ Pidgeon’’ process. 
5 | 


the 
ability of certain agents at high tem- 


These processes are based upon 


peratures, to reduce magnesium com- 
The 


carbon 


pounds to metallic magnesium. 


carbothermal with as 


process, 
the reducing agent, liberates magnesium 
in the form of dust, which is then puri- 


fied by distillation. The ferrosilicon 
process, which has proven most suc- 
cessful, effects the reduction of mag- 
nesite or dolomite with the aid of 
silicon. It liberates magnesium in the 


form of vapor, which is then condensed. 


There has been much progress made 
in recent years in the thermal processes 
but not enough to equal advantages of 
electrolysis. 

SEA WATER 


MAGNESIUM FROM 


Although the oceans of the earth 
be 


of the world’s minerals and chemicals, 


are 
known to the receptacles of most 
they may prove to be one of the new 
the 


To the present time little has 


frontiers of valuable research in 


future. 


been written about the chemical com- 


position of the waters themselves, or 


attempts at exploitation of the waters 


of our seas or oceans. In 1884 Dittmar 


analyzed 77 samples of water taken 
on the round-the-world voyage of the 
H. M. S. ‘‘Challenger,”’ and listed 


30 important elements. Recent research 


has raised this list of importantelements 


to 50. Unfortunately, however, these 


elements exist in such small quantities 
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that at present most of them cannot be 
profitably exploited. 

Since early times salt has been ex- 
tracted from sea water chiefly through 
solar evaporation, and the industry has 


areas where 


flourished in geographical 
climatic conditions for fast evaporation 
\s 


more concentrated in 


of water proved most tavorable. 


natural brines are 


form, it is natural that they first were 
investigated for possibilities of chemicals 
other than salt. The brine pools under 
the area at Midland, Michigan, caused 
Dr. Herbert H. 
locality 1889 


process which resulted in the formation 


Dow to locate in that 


in to try his electrolytic 
of the Dow Company, and its subsequent 
experiments in the possibilities of mate- 
rials found in salt brine and later, in sea 
water. 


About Wendil, a 


chemist, reported progress in the treat 


1869 Carl (german 
ment of sea water with lime to produce 
milk 
In 1924, an attempt to 
bromide 


magnesium hydroxide (common 


of magnesia). 


reclaim from sea water was 


successtul, but the small amount found 


(seventy parts per million) made it 


impractical with the then existing meth- 
ods of production. Further investiga 
tions proved that acid was the key to 


successful from 


bromide 


extraction of 





hiGure 3.——Pouring a large magnesium casting 
using two crucible This casting is part of a 
large pump and weighs about 950) pound 
Courtesy of The Dow Chemical Compan: 
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sea water, and that it could be extracted 
and collected as pure liquid at a satis- 
factory low operating cost. 

The success of the attempts to rec laim 
bromide from sea water led chemists to 
believe that it would also be possible 
to reclaim other valuable elements from 
the sea. The possibilities of magnesium 
therefore received its share of attention. 
The original Dow process was based 
upon the recovery of three to four per 
cent magnesium chloride from the 


Midland, Michigan. This 


chloride, found in mixture with various 


brines at 


chemical salts, such as sodium bromide, 


calcium, and sodium. chlorides 


once 
considered a nuisance, is today carefully 
separated from other salts by a complex 


crystallization 


process, then dried to 


remove as much water as possible, and 


( ells. 


There it breaks down into magnesium 


fed into electrolvti 


Dow type 
metal and a mixture of chlorine and 
hydrochloric acid. As magnesium was 


not extensively used at an early date, 
it was believed that the supply from salt 
brine would be sufficient to supply all 
known needs, especially as the Germans 
were exporting magnesium at a_ price 
that was highly competitive. 

With the advent of World War Il 
it was soon discovered that our produc- 
tion of magnesium was inadequate and 
that it was one metal on the critical 
supply list, which must be produced in 
great quantities and that new sources 
found. The 
Kthel-Dow 
Company in securing bromide from sea 
water in their plant at Wilmington, in 


1933, led them to believe that sea water 


of production must be 


success of the (Chemical 


would also serve as an adequate source 
for the production of magnesium, espe 
cially as the concentration of magnesium 
in sea water was approximately twenty 
times that of bromide. 

Requirements for producing mag 


nesium from sea water include an abun- 


dance of cheap power, limestone, salt, and 
plant facilities for handling millions of 
gallons of water per day. Raw = sea 
water has an average content of 0.13 
per cent magnesium, a theoretical equiv- 
alent of one pound of magnesium oxide 
per 55 gallons of sea water. Sea water 
bitterns (from which the salt, NaCl, has 
been extracted) contain 6.0 to 8.7 per 


cent magnesium 


6.1 per cent magnesium sulfate. This 
Westvaco Chlorine 
Products Corporation of Newark, Cal- 


chloride and 4.2 to 
is used by the 


ifornia, as a raw material for the 
Mag- 
nesium oxide is also extracted from raw 
sea water by the Northwest Magnesite 
Company at Cape May, New Jersey, for 
retractory use. 


recovery of magnesium oxide. 


In this process the sea 
water is causticized with calcined dolo- 
mite, and the magnesia content of 
dolomite is added to that of sea water. 
One of the pioneer producers of mag- 
Marine 


Magnesium Products Corporation, with 
a plant at South San Francisco, Cal- 


nesia from sea 


water, the 


ifornia, has featured high grade phar- 
maceutical and specialty magnesias. 

By far the most important producer 
of industrial magnesium trom sea water, 
the Dow Chemical Company, guided 
by their experience with salt brine at 
Midland, Michigan, and with sea water 
at Wilmington, anticipated the great 


demand — tor 


magnesium during war 


time, and built 


their great plant for 
extraction of magnesium trom sea water 
at kreeport, Texas. ‘‘Here on January 
21, 1941, was poured the first ingot of 
magnesium the first metal of any 
consequence, in the history of the world 
from the waters of the 


to be taken 


oceans.’ The same year another plant 
was started nearby at Velasco, Texas. 
\s developed by the Dow (Chemical 
Company tor use at Freeport, the process 
consists of the following steps: (1) Pre 


cipitation of magnesium hydrate from 
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sea water, using milk lime made from 
oyster shells, secured at nearby Gal- 
Bay; (2) After the 


hydrate is converted into magnesium 


veston filtration 
chloride, using a 10 per cent solution of 
hydrochloric acid; (3) The magnesium 
first 


chloride solution is concentrated, 


in direct fired evaporators, then on 
shelf dryers, and finally, in a rotary 
dryer; (4) Flaked magnesium chloride, in 
practically anhydrous condition, is fed 
into the cells where it is electrolyzed to 
produce metallic magnesium of average 
purity of 99.9 and 99.95 per cent. 


The 


from the cells and cast into 18-pound 


molten magnesium is dipped 
pigs for ease in handling. In this form 


it is an exceedingly light silver-white 


metal, known as ‘“‘Dowmetal.”’ This is 
then used in magnesium alloys and for 
imparting hardness, strength, and 
fatigue resistance to various aluminum 


By this 


amounts of magnesium are now made 


alloys. process unlimited 


possible from the ocean reservoir which 


ESTIMATED U.S CONSUMPTION OF MAGNESIUM 
STRUCTURAL PRODUCTS BY USES 
1946 
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FiGuRE 4.—The above chart shows structural 
applications for 1946 according to fields of use. 
(Data from Dr. J. D. Hanawalt. Reprinted 
from Modern Metals, January, 1948 
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the 


certainly will not be 
future. 


depleted in 


MAGNESIUM 
UNITED STATES 


PRODUCTION OF 


Magnesium metal, first produced in 
the 1915, 
chiefly in munitions. Sales of American 
metal, reaching 284,118 
pounds, valued at $615,217.00 in 1918, 
dropped to 48,000 pounds in 1921, then 
advanced steadily. 


United States in was used 


made after 


Sales of domestic 
ingot from 1915 to 1939 are shown in 
the following table which was taken 
from the Minerals Yearbook, 1939: 


TABLE I 
MAGNESIUM SOLD OR USED BY PRODUCERS AND IMPORTED 


INTO THE UNITED STATES, 1915-1938 


Sold or Used by Imports for Con 


Veas Producer um plion 
Pound Value Pounds Value 

1915 87,500 $440,000 
1916 75,400 311,462 
1917 115,813 233,626 
1918 284,118 615,217 11,899 $16,259 
1919 127,465 247,302 13,239 13,583 
1920 123,800 233,200 29,275 25,055 
1921 48,000 86,000 39.913 30,592 
1922 60,0004 89,0004 | 182,939 54.448 
1923 125.0004 155.0004 13,974 11,576 
1924 128,000 150,0004 8,738 6,561 
1925 245,000 274,400 & 326 7,070 
1926 322.650 390,400 10,117 1,750 
1927 366,400 441,700 7,131 8,402 
1928 530,782 289,658 12,039 11,890 
1929 908,351 §12,313 3,490 6,539 
1930 559,631 268,864 5,689 19,599 
1931 580,463 199,633 2,454 2,580 
1932 791,699 228,653 935 1,049 
1933 1,434,893 377,181 575 734 
1934 4,249,838 661 962 
1935 4,241,218 884 1,299 
1936 3,903,312 1,126 1,479 
1937 4,539,980 1,321 1,727 
1938 4,819,617 60 188 

11915-27: Metallic magnesium (ingots, castings, alloys 


1928-38: New ingot 


ribbon, powder, rod, tubes, etc.) 
magnesium. 
? Includes alloys and scrap 
‘Not separately recorded prior to July 
‘ Estimated 
> Bureau of Mines not at liberty to publish figure 


content) 
1918 


magnesium 


From 1927 to 1931 The Dow Chemical 
Company supplied the entire output of 


primary magnesium from magnesium 


chloride recovered as a joint product 


of its salt wells near Midland, Michigan. 


An appreciable increase in magnesium 


THE 


production in 1934, with a 


decrease in aluminum production, raised 


coupled 


magnesium from 1.7 the 
total light metal output of the United 


States in 1933 to 4.5 per cent in 1934. 


per cent ol 


All of the magnesium used in the 
United States, aside from negligible 
small imports, was produced by the 


electrolysis of fused magnesium chloride 
at Midland, Michigan. 1934 
the new magnesium ingot and stick sold 


totaled 
4,249,838 pounds, an increase of 196 


The av erage price 


During 


or used by this company 
per cent over 1933. 
for domestic consumption dropped from 
28 to 26 cents per pound during that 
year. 

The production of both structural and 
non-structural magnesium products in- 
creased from 1933 to 1934, although not 
as sharply as the production of new 
ingot. Of the 


products, castings showed the greatest 


magnesium structural 


increase in volume, due primarily to 
greater demand from the aircraft, port- 
able tool, and office equipment indus- 
tries. In certain types of aircraft 
engines, magnesium sand castings com- 
prise 65 per cent of the total weight of 


Trucks and 


most 


the castings. 


the 


trailers con- 
tinued as outlets 


for plate, sheet, and structural shapes. 


important 


The decline in sales of magnesium in 


1936 was probably due to loss of foreign 
market than to decreased 


rather con- 


sumption in the United States. Imports 
of magnesium in 1936 were insignificant. 
The products 


sold or used in the United States in 1936 


quantity of structural 


increased 70 per cent over 1935, whereas 


sales of non-structural products de- 


creased 34 per cent. Sales of alloy ingot 
increased 184 per cent. There were ten 
manufacturers of magnesium products 


in 1936. 
ingot of magnesium was 30 cents per 
pound (carload lots) throughout 1936. 
Sales of magnesium 


The price of 99.8 per cent 


increased 16 per 
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cent in 1937 over 1936, and surpassed 
that of the record vear (1934) by 7 
CERT. 


the 


per 
Exports were higher in 1934, so 
1937 indicate far 


figures greater 


domestic consumption in 1937. During 
that year sales of fabricated products 
1936. Of 


the structural products, sales of sheets 


increased 46 per cent over 
increased 128 per cent, castings 49 per 
cent, and structural shapes—rods and 


tubing— 22 per cent. Sales of shavings 
and powder increased 52 per cent, but 
those of rolled ribbon declined slightly. 
1938 


Production in than 


1937 


industries 


was greater 


ever before, and exceeded that ol 


by 6 per cent. Use in our 


declined 4 per cent but was more than 


offset by sales to foreign consumers. 






TODAY'S PRICES FOR MATERIALS 
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FiGure 5. 
shows that since 1939 there has been a great 
change in the relative prices of structural metals 


\ comparison of material prices 


and wood. (Reprinted from Modern Metals, 
January 1948.) 
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The price was 30 cents per pound in 
1938, but was reduced to 28 cents per 
pound in March, 1939. 

With the beginning of World War II 
production figures become less reli- 
able, and some are merely estimates. 
Sales for 1939 indicate a production of 
10,650,121 pounds, with an estimated 
Be- 
ginning with 1940, production became 
that 


either short tons or metric tons. 


export of over 4,000,000 pounds. 


so great figures were given in 
Despite the fact that production of 
1940 the 


largest in the history of the domestic 


primary magnesium in was 
industry, foreign demand and our own 
national defense requirements for the 
metal were so great that early in 1941 it 
became necessary to place it under man- 
datory priority status. During the war 
two additional privately owned plants 
were constructed, one by Dow Chem- 


Metals 


Twelve 


ical, and one by Permanente 
Corporation (Henry J. Kaiser). 
plants were built for the Defense Plant 
(DPC) by 


In addition, many fabricating 


Corporation various com- 


panies. 


PROVEN RESERVES OF HIGH-GRADE 
DOMESTIC METAL ORES 
IN YEARS (AS OF 1945) 


DATA FROM RE WRATHER 
DIRECTOR, U.S GEOLOGICAL SURVEY 











FIGURE 6.—The above chart shows the proven 
reserves of high-grade ores of the common struc- 
tural metals in the United States. 
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plants were constructed or converted 
the 
for magnesium permanent mold, die and 


from other metals to meet needs 
sand castings, as well as for extrusions, 
forgings, and sheet. During 1943, and 
the first half of 1944, magnesium as- 
sumed critical importance in incendiary 
bomb castings, and in aircraft com- 
ponents. Some of the plants built for 
the DPC were in unsatisfactory loca- 
tions, were more or less experimental, 
and often manned by inexperienced per- 
sonnel, so could not be considered 
successful; but even with these failures 
both private industry and government 
possessed magnesium producing facili- 
ties in 1944, far in excess of any demand 
foreseeable for at least a decade after 
the war. 
TABLE II 


PLANT MATERIALS USED IN 1944 
Data from Minerals Yearbook (1944) issued in 1946 


LOCATIONS AND 


1. SEA WATER 
a. Dow Chemica: Company, Valesco, Texas 
b. Dow Chemical Company, Freeport, Texas 
2. SEA WATER IN CONJUNCTION WITH DoLomit! 
Kaiser 
Moss 


. Perma- 


Landing 


a. Permanente Metals Corporation 
nente, California—plant at 
California 


3. DoLtomitE ALONE, USING FERROSILICON PROCESS 


a. Connecticut—one ferrosilicon plant 

b. New York—one ferrosilicon plant 

c. Ohio—Diamond Alkali 
Ohio, ferrosilicon process 

d. Michigan—one plant using ferrosilicon 1 

e. Washington—one plant using ferrosilicon process 

f. California—one plant using ferrosilicon process 


Company, Painsville 


rocess 


LIoOUORS 


4. DoLoMITE WITH CALCIUM CHLORIDE WASTI 


a. Ohio—one plant using these materials 
b. Louisiana— Mathieson Alkali Works, In Lake 
Charles. This plant was shut down early in 1944 


because of reduced requirements tor magnesium 


5. DoLoMITE AND By-Propucts OF POTASH MANUFACTURI 


a. International Minerals and Chemical Corporation 
Carlsbad, New Mexico, by-product 
magnesium chloride from potash operation for 

Austin, Texas, by the 


recovered 


conversion to metal at 


elec trolytic process. 


6. FROM MAGNESITI 


a. Basic Magnesium, Inc., near Las Vegas, Nevada 
using elektron electrolytic process Dp. r.% 
7. From BRINE WELLS 
a. Dow Chemical Company, Midland Michigan 
electrolytic cell process 
b. Dow Magnesium Corporation— magnesium chlor 
ide from well brines at Lugington, Michigan 


converted to metal at Marysville plant of the 


oD Ft.) 


Production and consumption during 


the war period is shown by Table III. 
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rABLE III 
Propuction, SALES, EXpoRTS, AND APPARENT CONSUMPTION OF PRIMARY MAGNESIUM IN THI 
UnNtrep States (1940-1944), In SHoRT TONS 


Data from Minerals Yearbook, 1944, issued in 1946 


Production 
Ingot ; Apparent 
Raw, Crude Sate Export Consum plion 


ia j ; 
neal Bins Ingot FE Jutvaient 


1940 6,261 6,261 6,411 834? 5,557 

1941 16,295 15,528 15,528 1,549 13,979 

1942 48,963 47,420 4,045 43,375 

1943 190,025 183,584 170,267 14,7204 155,547 

1944 161,935 157,100 146,585 4.8308 141,755 
Does not consider fluctuations in consumer's stocks and metal derived from scrap. Withdrawals from producer's 


stocks totaled 150 tons in 1940; additions to producer s stocks totaled 767 tons in 1941; 1,543 tons in 1942; 13,317 tons 


in 1943; and 10,515 tons in 1944 
? Of the 859 tons of metal exported, 25 tons consisted of 
Figures not available 


magnesium alloy 


4Of the 35,631 tons of metal exported, 20,911 tons consisted of magnesium alloy 
Does not include magnesium content of incendiary mixtures produced direct. 


6 Approximately 77 per cent of the 211,001 tons exported was magnesium alloy 


Stocks of metal in all forms at the 
end of 1944 were estimated between 
75,000 and 100,000 short tons. Even by 
taking the lower estimate, these stocks 
represented nearly a 25-year supply at 
the 1929 rate of domestic consumption. 

So great was the production of mag- 
nesium in the early part of 1944 that it 
became necessary to curtail production. 
The first cutback was on February 1, 
1944. This was tollowed by cutbacks 
ot 40 to 50 per cent on all plants under 
the Defense Plant Corporation. Private 
owners also reduced and in December, 
1944, the annual rate of production was 
about 17.4 per cent of the total rated 
capacity. 

Under the Surplus Property Act of 
1944 (Public Law 457 


magnesium was considered a 


78th Congress) 
‘strategic 
metal,’’ and according to Section 22, 
subsection (a) “‘all government owned 
accumulations shall be transferred to a 
stockpile under the Procurement Divi- 
By the end ot 
1945 the Dow Chemical Company was 


sion of the Treasury.’ 


again the sole producer of magnesium as 
the other plants had closed due to an 
Over-supp!s of metal. Production dur- 
ing that year was 32,792 short tons, of 


which 518 tons were exported. 


The estimated consumption of 1946 
was 20,000,000 pounds or four times the 
Total 
consumption for 1947 was estimated at 


average of the pre-war vears. 


25,000,000 pounds, which indicated that 
magnesium had found a place in in- 
dustry, and was gaining favor rapidly. 


PRODUCTION OF MAGNESIUM 


IN FOREIGN COUNTRIES 


Figures on production and consump- 
tion of magnesium in foreign countries 
during the time that it was in the 
experimental state are not reliable. This 
is especially true of Germany, where 
figures seem to have been inflated in 
the struggle of magnesium with alu- 
minum. Later, when magnesium was 
used in their rearmament program, their 
figures, too, may not be considered reli- 
able; most figures given are only esti- 
(See Table IV.) 

The estimates show a steady growth 


mates. 


in production in most countries. Ger- 
many continued to produce about as 
much as the combined production of 
all the rest of the world. Japan, the 
United States, and the United Kingdom, 
however, showed a fast rate of increased 
production. 
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rABLE IV 
WorRLD PropuctTiIo 


Estimated World Product Magnesium, 1937-1940 
by Countries, and in Metric Tons 


Country 
France 1,500 1,800 2,500 2,000 
Germany 12,080 14,100 16,500 19,000 
Italy 66 102 300 500 
Japan 1,200 1,500 2,000 4,000 
Switzerland 230 300 700 700 
U.S. S.R 700 1,000 1,000 1,500 
United Kingdom 2,000 3.000 5,000 6,500 
United States 2,059 2,918 3,039 5,680 


Sales 


Estimates of the Department of In- 
1944 add but 


give slightly different figures for 1940. 


terior in new countries, 


During the war period all countries 
except France increased their produc- 


tion, and she was dominated by Ger- 


many. Production in most countries 


reached its peak in 1943, but all were 
far surpassed by the production of the 
United States. General beliet 


that about 29 per cent of world mag- 


suggests 


nesium output came under Axis control 


and 71 per cent under United Nations 
control. 

World output of primary magnesium 
declined sharply in 1945 to an estimated 
55,000 metric 


239,900 


tons, as compared with 


1944, a 


Production 


tons in decrease ot 


77 per cent. was resumed 
in France in 1945 and output was re- 


ported to be about 50 tons per month 


TABI 
Es 1 pV Py M 
( 4 

Australia 
( anada 
France 2,562 
Germany 25,000 
Italy 500 
Japan 3.000 
Norway 
Switzerland 750 
oo. = 1,500 
United Kingdon 6,500 
United States 5 620 


Actual productior 
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by the end of the year. 1945 


Was 


Late in 


primary production in Germany 
banned for an indefinite period by agree- 
ment sritain, 
States. As 


difficulty in 


France, Great 
the 


countries 


among 
United 
had 


restoring their production in other met- 


Russia, and 


other have 
that their 


production of magnesium, too, has been 


als we can safely assume 


small. 


SECONDARY MAGNESIUM 


Magnesium, like other metals, when 


once used is not beyond and 


recovery 


reuse, so may be salvaged and used 


again. During the last world war, when 


large quantities of magnesium were 
being used, large amounts, especially in 
were recovered as 
In 1943 there were 11,404 
The 
ondary magnesium in 
14,185 short 


magnesium 


the aircraft industry, 
scrap metal. 
tons recovered. recovery of se¢ 


1944 


tons (including 


totaled 
secondary 
incorporated in primary 


magnesium ingot). This required the 
17,014 


scrap. Of the 


consumption of tons of mag- 


nesium quantity: of 
magnesium recovered, 13,379 tons were 
as ingot, 235 went into castings, 23 into 


lead 


tons into chemicals and 


aluminum alloys, 7 into and zine 


and 541 


incendiary products. 


alloys, 


In 1945 recovery totaled 9,247 short 


tons, requiring the consumption ol 
I 
1940-1944) By Cor RIES D Metric Te 
/ / J4d 
200 430 800 900 
5 367 3,245 4,835 
1,908 1,332 1,741 842 
35.000 40,000 50,000 45.000 
2,500 5,000 5.000 4,000 
5,000 12,000 15,000 17,000 
100 2,000 2,000 2,000 
1,000 1,500 1.500 1.000 
4,000 5,000 5.000 5.000 
12,000 16,500 19,000 13,000 
14,782 44,440 166,544 142,518 





‘THE 


10,650 tons of magnesium scrap, 91 per 
After 


magnesium 


which 
the 


was being used in peace time durable 


cent ol 
the end of 


Was New scrap. 


war more 
goods, with less scrap being produced 


or recovere¢ I. 


MAGNESIUM IMPORTS 


When magnesium was first discovered 
small amounts were imported for ex- 
1922 our 
amounted to 182,939 
$54,448. By 1931 
2,454 pounds, valued at 
$2,580. Of this amount 2,199 pounds 


perimental purposes. In im- 


ports pounds, 
valued at imports 


dropped Lo 


were in the form of magnesium content 
1934 


yowder, valued at $962 were imported, 
| 


powder. In only 


661 pounds of 
while in 1940 no imports of magnesium 


were recorded. the war only 


During 
small amounts came into our country. 
In 1943 all of our imports of magnesium, 
189 pounds, 
Canada. All imports for 1944 amounted 
to 120,421 which = included 
54,400 pounds of metal and serap. All 
of this was imported from Canada. By 


this the States 


totaling only 


came trom 


pounds, 


time l'nited was pro 
ducing a surplus of magnesium and was 
in a position to supply other countries 


with all they needed. 


MAGNESIUM EXPORTS 


Although importing small amounts of 
magnesium, the United States exported 
thirties 

Dun 


estimated = at 


latter 
than it brought into this country 
ing 1938 exports 
2,100,000 pounds 
4,200,000 pounds in 1939, then dropped 
1940. 


19.679 pounds of mag 


much the 


more during 
we>re 


This figure grew to 


to 1,668,765 pounds in 
the 
nesium 
that by 


entering 


During 
latter veat 


alloy 
this time the United States was 
the 


was exported, indicating 


foreign market for mag 


nesium alloy. 
By 1942 


tons instead of pounds. 


exports were measured by 


During that 
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year 5,216 tons of magnesium, worth 
over $2,000,000, were exported. The 
figure for 1943 increased to 40,429 tons, 
valued at $18,955,339. Of this amount 
20,911 tons—-was mag- 
1944 
had dropped to 24,198 tons, of which 


more than half 
nesium base-allov. By exports 
16,171 tons were magnesium base alloy. 
A turther drop in 1945 reduced exports 
to 1,378 tons, of which only 518 tons 
were Magnesium metal in primary form. 
Of the metal in primary form 280 tons 
the. U.S.S.R., 210 
Mexico, 22 tons to Sweden, and 2 tons 
The 


Kingdom which had imported 


went to tons to 


or less to nine other countries. 
United 
16,171 


form 


tons of magnesium in primary 
the United 1944, 
imported none in 1945, but did import 


554 


from States in 


tons of magnesium powder that 


vear. In 1945 exports of magnesium 
metal in primary form were equivalent 
to 2 per the total 

production compared to 13 per cent in 


1944. 


cent ol domesti 


PRODUCTION COSTS 


The average wholesale price of 


magnesium in- this 
1914 about 
$1.40 cents per pound t.o.b., New York. 


This refers to imported metal and the 


metalhe country 


during was reported as 


price included the duty of 25 per cent 
The 
1915, 


production began in the United States, 


ad valorem. average price of 


magnesium in when commercial 


was about $5.00 per pound. Progressive 


improvement in manufacturing methods 


resulted in successive reductions in 


price, which was drastically in 


cut 
December, 1930, to 48 cents per pound, 
1931. to 30 


per pound, when sold in quantity. 


and cents 


The 


magnesium 


in September, 
consumption of domestic 
increased as the cost decreased, but the 
shown 


ratio has 


irregularities, 
Although 


the price varied slightly at times, during 


several 


OW ing to economic conditions. 
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most of the period 1931-1939, the price 
stayed near the 30 cents per pound 
figure. In 1940 the lowest normal price 
(New York) for primary ingot 99.8 per 
cent pure, in carload lots, was 27 cents 
per pound. This price was reduced to 
22.5 cents per pound for 1941 and 1942, 
with a further reduction to 20.5 cents 
per pound, where it was stabilized until 
recent times. At the same time alloys 
were priced at 23 cents per pound, except 
four specific alloys, which were given 
higher ceilings. Price controls on_pri- 


mary and secondary magnesium and 


magnesium scrap were suspended on 
August 39, 1945, but this had no effect 
on price. In 1947, 


was still selling for 20.5 cents per pound, 


when magnesium 
aluminum was priced at 15 cents, brass 
at 18 cents, tin at 80 cents, bronze at 
16.5 cents, and copper at 21.5 cents per 
pound. 

With regard to ingot prices, the raw 
the the 


for making magnesium are such that it 


materials, power, and process 


seems possible that the price could come 
down still further when production is 
large, and new developments are utilized 
However, the final cost of a magnesium 


article is affected more by the cost of 


the subsequent processing operation 


Higher 


cost which may exist is not due to funda 


than it is by the cost of ingot. 


mental, 
of the 


result of 


unconquerable characteristics 


metal, but, in most cases, the 
a lower volume of production 
and less production experience as com 


pared with longer established metals. 


MAGNESIUM ALLOYS 


It has been said that we are living in 
Man 


in the modern development of scientific, 


an age of alloys of the miracles 
mechanical, electrical,“and medical fields 
have been made possible by the use of 


alloy S \s 


made on 


specialized excessive de 


mands were existing metals, 


new alloys were developed to meet the 
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new requirements. 


had 


long been known to have possibilities 


Magnesium 


for use as a light structural metal, but 


the difficulties involved in its manu- 
facture, processing and fabrication, along 
with high cost had prohibited its use. 
However, in recent times, partly because 


of the industry, 


war, and the aircraft 
the need for lighter alloys became more 
the that 


improved ways of manufacturing and 


acute with result 


new and 


fabricating the magnesium alloys were 
developed. 
Like 


is soft and has low mechanical strength. 


most pure metals, magnesium 


In a pure state it probably would have 
little use in industry. However, when 
alloyed with other metals it is suitable 
for many applications. 


When we speak 


of magnesium industrial products we 


really 


mean products made of mag 
nesium alloys. 
Magnesium base alloys have chats 
acteristics which make them stand 
apart from other metals. The most 


striking quality of the alloy ts its light 
ness; it is the lightest structural alloy 
vet known. 
that of 


that ol 


Its weight is only 23 pet 
cent iron and only 64 pet 


The 


magnesium alloys have a specific gravity 


cent 
aluminum. structural 
ranging from 1.76 to about 1.84, which 
0.064 to 
Wherever 


there 1s a mass in motion, this lightness 


corresponds to a weight of 


0.066 pounds per cubic inch. 
leads to reduced operating COStS, less 
vibration, better performance, and more 


pay load, 


especially important in the 


aircraft industry. In designs based on 


weight limitations, lightness permits 
the use of thicker, safer sections without 
a weight penalty 

klektron and 


Magnumium, and in the United States 


Known in) kurope as 
by such trade names as Dowmetal and 
Mazlo, magnesium-base alloys are avail 


mold and die 


rolled 


able as sand, permanent 


castings, extruded shapes, and 








plate, sheet, and strip, which may be 


applied in industry as desired. Alloying 


has made the metal amenable to heat 


treatment, resulting in a= product of 


increased strength; it has led to an 


improvement in other physical proper- 


ties, fabrication characteristics, and 


resistance to corrosion. 


Aluminum, zine, and 


manganese, in 


various amounts up to about 12° per 


cent, are the principal alloying elements. 


Copper, nickel, tin, cadmium, § silver, 
silicon, and other non-ferrous metals 
alloy with magnesium Aluminum is 


the most important element in) mag- 


nesium-base alloys. Most alloys in this 
from 3 to 13 


They 


manganese, 


group contain per cent 


aluminum. also have small 


thereby in 
Silicon 
in quantities above 0.5 per cent tends 


amounts ol 


creasing resistance to corrosion. 


to increase brittleness in 


a magnesium 


base alloy. such as 


Certain elements, 
copper, iron, or ni kel, must be kept at 
a minimum to maximum re 


Zine 


adds to corrosion resistance. 


sure 


sistance to corrosion. 


primarily 


Mavynesium-base allovs are readily 
fabricated. Machining time is. short, 
and a smooth finish is easily obtained. 


Sheet alloys may be formed in intricate 
shapes when heated to temperatures of 
100° to 650° b 


joined by 


These alloys are readily 


torch welding and may be 


riveted with aluminum alloy rivets 


Poor corrosion resistance characte 
ized magnesium in its early days, but 
recent) developments in’ these alloys 
have improved this condition The 
best commercial magnesium alloys 
usually resist the action of inland 
atmospheres very satisfactorily Some 


surface attack of the uniform etching 


type occurs but, provided moisture ts 


not trapped in crevices or low spots, no 


structurally serious corrosion occurs. 


Magnesium and magnesium alloys may 
corrode 


rapidly 


when completely im 
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mersed in salt water, or when wet for 
substantial periods with salt solutions; 
however, samples tested near the ocean 


attack 


conditions it is 


showed only slight alter five 


years. Under most 
advisable to protect magnesium parts 
with some suitable painting system. 
Magnesium alloys are attacked by all 
acids hydrofluoric acid 


except strong 


and chromic acid, and are not 


recom- 
mended for applications involving con- 
tact with acids, except the above named, 
They 


resistant to solutions of alkalies, borates, 


even when painted. are highly 
fluorides, and chromates. 

An early misapprehension that mag- 
nesium alloys were highly inflammable 
caused many designers to avoid them, 
but recent tests have proved that most 
Pure 
1200° F 


while the approximate ignition tempera- 


of these fears were unfounded. 


magnesium melts at about 


ture ol alloys from 
840° I 


sure to 


magnesium 
to 1200° F 


fire. 


vary 
upon direct: expo- 
With suitable protection, 
melting may occur without burning, as 


is evident in are-welding operations. 


Heating will reduce tensile and yield 


strengths and increase ductility, so 


proper design factors must be used at 
elevated temperatures. At 


100 


tempera- 


tures over I. the use of magnesium 


alloys for. structural 


purposes is not 


recommended. At subnormal 


tempera- 


tures magnesium 


alloys undergo only 


negligible change of strength. On a 
volume basis, pure magnesium has an 
about 


electrical conductivity of 38 per 


cent ol which 


copper, compares to a 
value of about 60 per cent for commer- 
cially pure aluminum. This does not 
bar its use in certain electrical applica 
tion, such as switch boxes, switch panels, 
flight instrument panels, and motor ot 
generator housings. 

Other uselul properties of magnesium 
alloys are good etching qualities as used 


in photoengraving work, its deoxidizing 
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properties, and its great usefulness as a 
constituent in the alloys of aluminum 
and zinc. After a magnesium product 
has served its useful life, the metal still 
has a comparatively high value as scrap 
for remelting and further use. 


UsEs OF MAGNESIUM 


Although zinc and aluminum were 
first used as alloying ingredients with 
1910, and 


used in airplane construction in 1914, 


magnesium about was first 
there was little use of magnesium until 
the 1920's, except for flashlight in photo- 
graphic work in wire, ribbon, or powder 
form. After 1921 the use of magnesium 
in textile machine parts became impor- 
tant in both Germany and the United 


States. By 1938 Germany was _ using 
300,000 pounds of magnesium’ each 
month in the textile industry alone. 


They were also using magnesium for 
wheels and for engine and transmission 
housings on trucks and buses. Prac- 
tically all of their cars used magnesium 
The Ger- 


artillery 


oil pumps, fans, and pullevs. 


man army used many cast 


wheels and quantities of engine crank- 
The 


volkswagon, or people’s car, had a mag- 


cases for their smaller aircraft. 
nesium crankcase, transmission housing, 
and The 
nesium in Germany before the beginning 
of World War II was approximately 


30 per cent in ordinance, 40 per cent 


blower. utilization of mag- 


in aircraft, and 30 per cent in industrial 
and commercial uses. 

Of the magnesium actually consumed 
by industry in the United States during 
1940, 64 per cent was used in the manu- 
facture of magnesium-rich alloy struc- 
tural products, 32 per cent in aluminum, 
zinc, and other allovs, and 4 per cent 
as a scavenger and deoxidizer in metal- 
lurgical works in pyrotechnic, chemical, 
and other uses. Of the structural prod- 
ucts sold or used, the aircraft industry 


took 75 per cent; the automotive in- 


dustry 10 per cent; the portable machine, 


equipment, and tool industry 6 per 


cent; and the textile, foundry equip- 
ment, and other industries 9 per cent. 

During the war virtually all the mag- 
nesium consumed into 


went military 


uses. Perhaps the most important uses 
of the metal were incendiary bomb 
casings; aircraft engine parts, winds, 


frames, landing gear, and accessories; 
rocket-launches, tubes; powder for in- 
cendiary flares and tracers, and as an 
alloying metal for aluminum. 

In 1946, for the first time in a decade, 
structural applications outstripped the 
the amount of mag- 
By 1947 the Magnesium 
that 
found 


non-structural in 
nesium used. 


Association stated 


71 new appli- 
the 


Today a list of products 


cations had been since end 
of the war. 
made of magnesium or magnesium alloys 


A par- 


and 


would reach into the hundreds. 


tial list would include sand clie 


castings of various kinds; many _ parts 


of airplanes, cars, and trucks; light- 


weight convevors for use in_ railway 


express terminals, and for cargo planes; 
handling equipment, such as dockboards, 
pallets, hand trucks, lift trucks, doll- 
ies, and loading platforms; in textile 


manufacturing for reciprocating parts 


such as traverse bars, needle bars and 
pickers, and for warp beams and_ bob- 


bins; portable tools of various’ kinds; 


cameras, film magazines, and binoculars; 


household” furniture, griddles, waffle 


irons, frying pans, lawnmowers, canoes, 


skis, wheelbarrows, bicycles, fly rods, 


and the many uses to be made 


Cases, 


of magnesium sheet and tubing. 


FUTURE OUTLOOK 


Although magnesium was one of the 
latest minerals to enter the metallurgical 
field, 
thirty-five years has gained for it a firm 
When 


this period of time is compared to the 


its use in industry during the last 


place in the industrial world. 





THE 


long time that it took to establish other 
better the 


establishing 


known metals in 


industry 
record of magnesium in 


itself may be said to be remarkable, 
still not 
generally known to the public. It is 


the 


especially when its uses 


are 


true that much of 


progress in the 
because 
the 


war when new light structural materials 


use of magnesium came about 


of experiments carried on during 


were being sought. 


the 


However, prior to 


advent of restrictions on civilian 
use of magnesium necessitated by war, 
its use was becoming rather widespread 
in a variety of industries. Many firms, 
however, had not had the opportunity 
what had to 


to discover magnesium 


offer. four 
times the amount of magnesium in 1946, 


The use of approximately 


the best 
that it 
in industrial use. 


as was used in prewar years, 


indicated is fast gaining favor 

Pure magnesium is soft and has little 
strength, so in a pure state it would be 
of little industrial use. The use of mag- 
nesium finds its greatest application at 
the present time in the alloy field. Its 
future, 


no doubt, will 


continue to be 
greatest when alloyed with other min- 
erals, especially when lightness, strength, 
resistance to 


machinability and 


the 


good 


shock are desired characteristics 


sought. Its use may be restricted when 


extreme hardness is the desired char- 
acteristic, for magnesium alloys are not 
as hard as steel alloys. However, some 
of these disadvantages may be overcome 
by future experimentation. 

The low cost of producing magnesium 
in recent years had done much to estab- 
lish it in industry. A further drop in 
the price of ingot is possible, but of 
more importance are the improvements 
which could be made in the fabricating 


processes to reduce the price of the fin- 
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ished product. The cost of 


raw mag- 


nesium at the present time compares 
favorably with the cost of other min- 
erals. It will realize its fullest utility 
to the consumer when manufacturing 
designers and engineers become better 
acquainted with the many characteris- 
tics of the metal and begin to create 
designs calculated to take full advantage 
of these characteristics. 

As a war, 


magnesium has fully established itself. 


metal useful in time of 
This is also true of the airplane and 
textile industries. 
the 


furniture 


Its recent entry in 
household appliance, sports, and 


fields will soon make its use 


familiar to everyone. <As_ structural 
material it is proving successful when 


When con- 


with 


alloyed with other metals. 


sidered as a other 


competitor 
better known metals there is no danger 
that magnesium will drive other metals 
out of existence. Perhaps its greatest 
but, in 


this respect, its wonderful alloying quali- 


competitor will be aluminum, 
ties when used with aluminum has made 
the aluminum industry one of the chief 
users of magnesium. 
Perhaps the greatest advantage of 
magnesium for future use is the fact 
that the future supply can be said to be 


With the 


better 


unlimited and inexhaustible. 


known supply of other known 


minerals fast being depleted in the world 


at the 


present time, has 


the 


magnesium 


arrived on industrial scene at an 
opportune time, not as a serious com- 


petitor to other metals, but as a needed 


metal in an industrial world. With 
hundreds of new uses found for this 
metal since the end of World War II 


we can safely assume that magnesium 
has established itself as one of the useful 
metals for the future. 
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